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DM9300/8300 4-Bit Positive-Edge-Triggered Parallel or Serial Access Shift Registers . . 4-254 

Section 5 — Low Power 

Counters 

DM54/74L93 4-Bit Binary Counter 5-22 

DM75/85L60 Synchronous 4-Bit Up/Down BCD Counter 5-30 

DM75/85L63 Synchronous 4-Bit Up/Down Binary Counter 5-30 

Flip-Flops 

DM54/74L72 AND-Gated Master-Slave J-K Flip-Flop with Preset and Clear 5-13 

DM54/74L73 Dual J-K Flip-Flops with Clear 5-16 

DM54/74L74 Dual Positive-Edge-Triggered D Flip-Flops with Preset and Clear 5-19 

Gates/Inverters 

DM54/74L00 Quad 2-Input NAND Gates 5-3 

DM54/74L02 Quad 2-Input NOR Gates 5-5 

DM54/74L04 Hex Inverters 5-7 

DM54/74L10 Triple 3-Input NAND Gates 5-9 

DM54/74L20 Dual 4-Input NAND Gates 5-11 

Registers 

DM54/74L95 4-Bit Parallel Access Shift Register 5-25 

DM54/74L98 4-Bit Data Selector/Storage Register 5-28 

DM76/86L90 8-Bit Parallel In/Serial Out Shift Register with Complementary Outputs . . . 5-37 
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AN-363 Designing with TTL 1-16 

AN-372 Designer’s Encyclopedia of Bipolar One-Shots . 1 -1 9 

DM2502 8-Bit Successive Approximation Register 4-4 

DM2503 8-Bit Expandable Successive Approximation Register 4-4 

DM2504 12-Bit Expandable Successive Approximation Register 4-4 

DM54/7400 Quad 2-Input NAND Gates 4-14 

DM54/7401 Quad 2-Input NAND Gates with Open-Collector Outputs 4-16 

DM54/7402 Quad 2-Input NOR Gates 4-18 

DM54/7403 Quad 2-Input NAND Gates with Open-Collector Outputs 4-20 

DM54/7404 Hex Inverters 4-22 

DM54/7405 Hex Inverters with Open-Collector Outputs 4-24 

DM54/7406 Hex Inverting Buffers/Drivers with High-Voltage Open-Collector Outputs 4-26 

DM54/7407 Hex Buffers/ Drivers with High-Voltage Open-Collector Outputs 4-28 

DM54/7408 Quad 2-Input AND Gates 4-30 

DM54/7409 Quad 2-Input AND Gates with Open-Collector Outputs 4-32 

DM54/741 0 Triple 3-Input NAND Gates 4-34 

DM 54/741 4 Hex Schmitt Trigger Inverters 4-36 

DM54/7416 Hex Inverting Buffers/Drivers with High-Voltage Open-Collector Outputs 4-39 

DM54/7417 Hex Buffers/ Drivers with High-Voltage Open-Collector Outputs 4-41 

DM54/7420 Dual 4-Input NAND Gates 4-43 

DM54/7426 Quad 2-Input NAND Buffers with High-Voltage Open-Collector Outputs 4-45 

DM54/7427 Triple 3-Input NOR Gates 4-47 

DM54/7430 8-Input NAND Gate 4-49 

DM54/7432 Quad 2-Input OR Gates 4-51 

DM54/7437 Quad 2-Input NAND Buffers 4-53 

DM54/7438 Quad 2-Input NAND Buffers with Open-Collector Outputs 4-55 

DM54/7441 A BCD to Decimal Decoder/Driver (NIXIE Drivers) 4-57 

DM54/7442 BCD to Decimal Decoder 4-60 

DM54/7445 BCD to Decimal Decoder/ Driver 4-63 

DM54/7446A BCD to 7-Segment Decoder/Driver with Open-Collector Outputs 4-66 

DM54/7447A BCD to 7-Segment Decoder/ Driver with Open-Collector Outputs 4-66 

DM54/7473 Dual J-K Flip-Flops with Clear 4-71 

DM54/7474 Dual Positive-Edge-Triggered D Flip-Flops with Preset and Clear 4-74 

DM54/7475 4-Bit Bistable Latches 4-77 

DM54/7476 Dual J-K Flip-Flops with Preset and Clear 4-80 

DM54/7485 4-Bit Magnitude Comparators 4-83 

DM54/7486 Quad Exclusive-OR Gates 4-87 

DM54/7490A Decade Counter 4-90 

DM54/7493A 4-Bit Binary Counter 4-90 

DM54/7495 4-Bit Parallel Access Shift Register 4-97 

DM54/74107 Dual Master-Slave J-K Flip-Flops with Clear 4-100 

DM54/74109 Dual Positive-Edge-Triggered J-K Flip-Flops with Preset and Clear 4-103 

DM54/74121 Monostable Multivibrator with Schmitt Trigger Input 4-106 

DM54/74123 Dual Retriggerable Monostable Multivibrators with Clear 4-110 

DM54/74125 Quad TRI-STATE Buffers 4-114 

DM54/74132 Quad 2-Input Schmitt Trigger NAND Gates 4-117 

DMI54/74141 BCD to Decimal Decoder/Driver 4-120 

DM54/74145 BCD to Decimal Decoder/Driver 4-123 

DM54/74148 8 Line Decimal to 3 Line Octal Priority Encoder 4-126 

DM54/74150 1 of 16 Line Data Selector/Multiplexer 4-130 

DN/154/74151 A 1 of 8 Line Data Selector/Multiplexer 4-130 
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DM54/74153 Dual 1 of 4 Line Data Selectors/Multiplexers 4-136 

DM54/741 54 4 to 1 6 Line Decoder/Demultiplexer 4-139 

DM54/74155 Dual 2 to 4 Line Decoders/1 to 4 Line Demultiplexers 4-142 

DM54/74157 Quad 2 to 1 Line Data Selectors/Multiplexers 4-145 

DM54/741 61 A Synchronous 4-Bit Binary Counter with Asynchronous Clear 4-148 

DM54/74162A Synchronous 4-Bit Decade Counter with Synchronous Clear 4-148 

DM54/741 63A Synchronous 4-Bit Binary Counter with Synchronous Clear 4-148 

DM54/74164 8-Bit Serial In/Parallel Out Shift Register with Asynchronous Clear 4-158 

DM54/741 66 8-Bit Parallel or Serial In/Serial Out Shift Register with Complementary Outputs 4-161 

DM54/741 73 4-Bit TRI-STATE D Register 4-165 

DM54/741 74 Hex D Flip-Flops with Clear 4-169 

DM54/741 75 Quad D Flip-Flops with Clear and Complementary Outputs 4-169 

DM54/741 80 9-Bit Parity Generator/Checker 4-174 

DM54/74181 Arithmetic Logic Unit/Function Generator 4-177 

DM54/74184 BCD-to-Binary Converter 4-185 

DM54/74185A Binary-to-BCD Converter 4-185 

DM54/74191 Synchronous 4-Bit Up/Down Binary Counter with Mode Control 4-193 

DM54/741 93 Synchronous 4-Bit Up/Down Binary Counter with Dual Clock 4-198 

DM54/74194 4-Bit Bidirectional Universal Shift Register 4-203 

DM54/74259 8-Bit Serial In to Parallel Out Addressable Latch 4-207 

DM54/74365 Hex TRI-STATE Buffers/Bus Drivers 4-210 

DM54/74367 Hex TRI-STATE Buffers/Bus Drivers 4-213 

DM54/74368 Hex TRI-STATE Inverting Buffers/Bus Drivers 4-216 

DM71 23/81 23 Quad TRI-STATE 1 of 2 Line Data Selectors/Multiplexers 4-219 

DM7130/8130 10-Bit Magnitude Comparator with Open-Collector Outputs 4-222 

DM7131/8131 6-Bit Unified Bus Comparators 4-224 

DM71 36/81 36 6-Bit Unified Bus Comparator with Open-Collector Output 4-227 

DM71 60/81 60 6-Bit Magnitude Comparator with Open-Collector Output 4-230 

DM7556/8556 TRI-STATE Programmable 4-Bit Binary Counter 4-232 

DM7875A/8875A TRI-STATE 4-Bit Parallel Binary Multipliers 4-238 

DM7875B/8875B TRI-STATE 4-Bit Parallel Binary Multipliers 4-238 

DM8898 TRI-STATE 6-Bit BCD to Binary Converters 4-243 

DM8899 TRI-STATE 6-Bit Binary to BCD Converters 4-243 

DM9002C Quad 2-Input NAND Gates 4-249 

DM9024/8024 Dual Positive-Edge-Triggered J-K Flip-Flops with Preset and Clear 4-251 

DM9300/8300 4-Bit Positive-Edge-Triggered Parallel or Serial Access Shift Registers 4-254 

DM9301 /8301 1 of 10 Line Decoders 4-258 

DM9309/8309 Dual 1 of 4 Line Data Selectors/Multiplexers with Complementary Outputs 4-261 

DM931 0/8310 Synchronous 4-Bit Decade Counter 4-264 

DM9311/8311 4 to 16 Line Decoders/Demultiplexers 4-271 

DM931 2/831 2 1 of 8 Line Data Selector/Multiplexer 4-275 

DM931 6/8316 Synchronous 4-Bit Binary Counter 4-279 

DM931 8/831 8 8 to 3 Line Priority Encoders 4-286 

DM9322/8322 Quad 1 of 2 Line Data Selectors/Multiplexers 4-290 

DM9334/8334 8-Bit Addressable Latches 4-293 

DM9601 /8601 Retriggerable Monostable Multivibrators with Complementary Outputs 4-297 

DM9602/8602 Dual Retriggerable, Resettable Monostable Multivibrators with 

Complementary Outputs 4-301 

DM54/74L00 Quad 2-Input NAND Gates 5-3 

DM54/74L02 Quad 2-Input NOR Gates 5-5 

DM54/74L04 Hex Inverters 5-7 

DM54/74L10 Triple 3-Input NAND Gates 5-9 
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DM54/74L20 Dual 4-Input NAND Gates 5-11 

DM54/74L72 AND-Gated Master-Slave J-K Flip-Flops with Preset and Clear 5-13 

DM54/74L73 Dual J-K Flip-Flops with Clear 5-16 

DM54/74L74 Dual Positive-Edge-Triggered D Flip-Flops with Preset and Clear 5-19 

DM54/74L93 4-Bit Binary Counter 5-22 

DM54/74L95 4-Bit Parallel Access Shift Register 5-25 

DM54/74L98 4-Bit Data Selector/Storage Register 5-28 

DM75/85L60 Synchronous 4-Bit Up/Down BCD Counter 5-30 

DM75/85L63 Synchronous 4-Bit Up/Down Binary Counter 5-30 

DM76/86L90 8-Bit Parallel In/Serial Out Shift Register with Complementary Outputs 5-37 

DM54/74LS00 Quad 2-Input NAND Gates 2-4 

DM54/74LS02 Quad 2-Input NOR Gates 2-6 

DM54/74LS03 Quad 2-Input NAND Gates with Open-Collector Outputs 2-8 

DM54/74LS04 Hex Inverters 2-10 

DM54/74LS05 Hex Inverters with Open-Collector Outputs 2-12 

DM54/74LS08 Quad 2-Input AND Gates 2-14 

DM54/74LS09 Quad 2-Input AND Gates with Open-Collector Outputs 2-16 

DM54/74LS1 0 T riple 3-Input NAND Gates 2-18 

DM54/74LS11 Triple 3-Input AND Gates 2-20 

DM54/74LS1 2 Triple 3-Input NAND Gates with Open-Collector Outputs 2-22 

DM54/74LS14 Hex Schmitt Trigger Inverters 2-24 

DM54/74LS20 Dual 4-Input NAND Gates 2-27 

DM54/74LS21 Dual 4-Input AND Gates 2-29 

DM54/74LS26 Quad 2-Input NAND Buffers with High-Voltage Open-Collector Outputs 2-31 

DM54/74LS27 Triple 3-Input NOR Gates 2-33 

DM54/74LS30 8-Input NAND Gate 2-35 

DM54/74LS32 Quad 2-Input OR Gates 2-37 

DM54/74LS37 Quad 2-Input NAND Buffers 2-39 

DM54/74LS38 Quad 2-Input NAND Buffers with Open-Collector Outputs 2-41 

DM54/74LS42 BCD to Decimal Decoder 2-43 

DM54/74LS51 Dual 2-Wide 2-Input AND-OR-INVERT Gates 2-46 

DM54/74LS73A Dual J-K Negative Edge-Triggered Flip-Flops with Clear 2-48 

DM54/74LS74A Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear 2-51 

DM54/74LS75 4-Bit Bistable Latches 2-54 

DM54/74LS83A 4-Bit Binary Adders with Fast Carry 2-57 

DM54/74LS85 4-Bit Magnitude Comparators 2-61 

DM54/74LS86 Quad Exclusive-OR Gates 2-65 

DM54/74LS90 Decade Counter 2-68 

DM54/74LS93 4-Bit Binary Counter 2-68 

DM54/74LS107A Dual J-K Negative-Edge-Triggered Master-Slave Flip-Flops with Clear 2-75 

DM54/74LS109A Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 2-78 

DM54/74LS1 12A Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 2-81 

DM54/74LS122 Retriggerable Monostable Multivibrators with Clear 2-84 

DM54/74LS123 Dual Retriggerable Monostable Multivibrators with Clear 2-88 

DM54/74LS125A Quad TRI-STATE Buffers 2-92 

DM54/74LS126A Quad TRI-STATE Buffers 2-95 

DM54/74LS132 Quad 2-Input Schmitt Trigger NAND Gates 2-98 

DM54/74LS138 3 to 8 Line Decoder/Demultiplexer 2-101 

DM54/74LS139 Dual 2 to 4 Line Decoders/ Demultiplexers 2-101 

DM54/74LS151 1 of 8 Line Data Selector/Multiplexer 2-106 

DM54/74LS153 Dual 1 of 4 Line Data Selectors/Multiplexers 2-109 

DM54/74LS154 4 to 16 Line Decoder/Demultiplexer 2-112 
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DM54/74LS155 Dual 2 to 4 Line Decoders/1 to 4 Line Demultiplexers 2-115 

DM54/74LS156 Dual 2 to 4 Line Decoders/1 to 4 Line Demultiplexers with 

Open-Collector Outputs 2-115 

DM54/74LS1 57 Quad 2 to 1 Line Data Selectors/Multiplexers 2-119 

DM54/74LS158 Quad 2 to 1 Line Inverting Data Selectors/Multiplexers 2-119 

DM54/74LS161A Synchronous 4-Bit Binary Counter with Asynchronous Clear 2-123 

DM54/74LS163A Synchronous 4-Bit Binary Counter with Synchronous Clear 2-123 

DM54/74LS164 8-Bit Serial In/Parallel Out Shift Register with Asynchronous Clear 2-130 

DM54/74LS165 8-Bit Parallel In/Serial Out Shift Register with Complementary Outputs 2-133 

DM54/74LS166 8-Bit Parallel or Serial In/Serial Out Shift Register with Complementary Outputs . . .2-137 

DM54/74LS169A Synchronous 4-Bit Up/Down Binary Counter 2-141 

DM54/74LS173A 4-Bit TRI-STATE D Register 2-146 

DM54/74LS1 74 Hex D Flip-Flops with Clear 2-150 

DM54/74LS1 75 Quad D Flip-Flops with Clear and Complementary Outputs 2-150 

DM54/74LS190 Synchronous Up/Down Decade Counter with Mode Control 2-155 

DM54/74LS191 Synchronous 4-Bit Up/Down Binary Counter with Mode Control 2-155 

DM54/74LS193 Synchronous 4-Bit Up/Down Binary Counter with Dual Clock 2-161 

DM54/74LS194A 4-Bit Bidirectional Universal Shift Register 2-166 

DM54/74LS1 95A 4-Bit Parallel Access Shift Register 2-170 

DM54/74LS221 Dual Monostable Multivibrators with Schmitt Trigger Input 2-174 

DM54/74LS240 Octal TRI-STATE Inverting Buffers/Line Drivers/Line Receivers 2-179 

DM54/74LS241 Octal TRI-STATE Buffers/Line Drivers/Line Receivers 2-179 

DM54/74LS243 Octal TRI-STATE Bus Transceivers 2-182 

DM54/74LS244 Octal TRI-STATE Buffers/Line Drivers/Line Receivers 2-185 

DM54/74LS245 Octal TRI-STATE Bus Transceivers 2-188 

DM54/74LS251 TRI-STATE 1 of 8 Line Data Selector/Multiplexer with Complementary Outputs . . .2-191 

DM54/74LS253 Dual TRI-STATE 1 of 4 Data Selectors/Multiplexers 2-194 

DM54/74LS257B Quad TRI-STATE 2 to 1 Line Data Selectors/Multiplexers 2-197 

DM54/74LS258B Quad TRI-STATE 2 to 1 Line Inverting Data Selectors/Multiplexers 2-197 

DM54/74LS259 8-Bit Serial In to Parallel Out Addressable Latch 2-202 

DM54/74LS279 Quad S-R Latches 2-205 

DM54/74LS283 4-Bit Binary Adders with Fast Carry 2-208 

DM54/74LS290 Decade Counter 2-212 

DM54/74LS293 4-Bit Binary Counter 2-216 

DM54/74LS352 Dual 1 of 4 Line Inverting Data Selectors/Multiplexers 2-220 

DM54/74LS365A Hex TRI-STATE Buffers/Bus Drivers 2-223 

DM54/74LS366A Hex TRI-STATE Inverting Buffers/Bus Drivers 2-226 

DM54/74LS367A Hex TRI-STATE Buffers/Bus Drivers 2-229 

DM54/74LS368A Hex TRI-STATE Inverting Buffers/Bus Drivers 2-232 

DM54/74LS373 Octal TRI-STATE Transparent D Latches 2-235 

DM54/74LS374 Octal TRI-STATE Positive-Edge-Triggered D Flip-Flops 2-235 

DM54/74LS390 Dual Decade (Bi-Quinary) Counter 2-240 

DM54/74LS393 Dual 4-Bit Binary Counter 2-244 

DM54/74LS465 (DM71/81LS95A) Octal TRI-STATE Buffers/Bus Drivers 2-247 

DM54/74LS466 (DM71/81LS96A) Octal TRI-STATE Inverting Buffers/Bus Drivers 2-247 

DM54/74LS467 (DM71/81LS97A) Octal TRI-STATE Buffers/Bus Drivers 2-247 

DM54/74LS468 (DM71 /81 LS98A) Octal TRI-STATE Inverting Buffers/Bus Drivers 2-247 

DM54/74LS645 Octal TRI-STATE Bus Transceivers 2-251 

DM54/74LS670 TRI-STATE 4 by 4 Register File 2-254 

DM54/74LS952 Dual TRI-STATE 8-Bit Positive-Edge-Triggered Rank Shift Registers 2-258 

DM54/74LS962 Dual TRI-STATE 8-Bit Positive-Edge-Triggered Rank Shift Registers 2-264 
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DM54/74S00 Quad 2-Input NAND Gates 3-3 

DM54/74S02 Quad 2-Input NOR Gates 3-5 

DM54/74S03 Quad 2-Input NAND Gates with Open-Collector Outputs 3-7 

DM54/74S04 Hex Inverters 3-9 

DM54/74S05 Hex Inverters with Open-Collector Outputs 3-11 

DM54/74S08 Quad 2-Input AND Gates 3-13 

DM54/74S09 Quad 2-Input AND Gates with Open-Collector Outputs 3-15 

DM54/74S1 0 Triple 3-Input NAND Gates 3-17 

DM54/74S11 Triple 3-Input AND Gates 3-19 

DM54/74S20 Dual 4-Input NAND Gates 3-21 

DM54/74S30 8-Input NAND Gate 3-23 

DM54/74S32 Quad 2-Input OR Gates 3-25 
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Guide to Bipolar Logic 
Device Families 



Since the introduction of the first saturating logic bipolar in- 
tegrated circuit family (DM54/DM74), there have been many 
developments in the process and manufacturing technolo- 
gies as well as circuit design techniques which have pro- 
duced new generations (families) of bipolar logic devices. 
Each generation had advantages and disadvantages over 
the previous generations. Today National provides six bipo- 
lar logic families. 


TTL 

Low Power 
Low Power Schottky 
Advanced Low Power Schottky 
Schottky 

Advanced Schottky 

TTL LOGIC (DM54/DM74) 


(DM54/DM74) 

(DM54L/DM74L) 

(DM54LS/DM74LS) 

(DM54ALS/DM74ALS) 

(DM54S/DM74S) 

(DM54AS/DM74AS) 


TTL logic was the first saturating logic integrated circuit fam- 
ily introduced, thus setting the standard for all the future 
families. It offers a combination of speed, power consump- 
tion, output source and sink capabilities suitable for most 
applications. This family offers the greatest variety of logic 
functions. The basic gate (see Figure 1) features a multiple- 
emitter input configuration for fast switching speeds, active 
pull-up output to provide a low driving source impedance 
which also improves noise margin and device speed. Typi- 
cal device power dissipation is 10 mW per gate and the 
typical propagation delay is 10 ns when driving a 15 
pF/400H load. 

LOW POWER (DM54L/DM74L) 

The low power family has essentially the same circuit con- 
figuration as the TTL devices. The resistor values, however, 
are increased by nearly tenfold, which results in tremendous 
reduction of power dissipation to less than y 10 of the TTL 
family. Because of this reduction of power, the device speed 
is sacrificed. The propagation delays are increased three- 
fold. These devices have a typical power dissipation of 1 
mW per gate and typical propagation delay of 33 ns, making 
this family ideal for applications where power consumption 
and heat dissipation are the critical parameters. 


v cc 



LOW POWER SCHOTTKY (DM54LS/DM74LS) 

The low power Schottky family features a combined fivefold 
reduction in current and power when compared to the TTL 
family. Gold doping commonly used in the TTL devices re- 
duces switching times at the expense of current gain. The 
LS process overcomes this limitation by using a surface bar- 
rier diode (Schottky diode) in the baker clamp configuration 
between the base and collector junction of the transistor. In 
this way, the transistor is never fully saturated and recovers 
quickly when base drive is interrupted. Using shallower diffu- 
sion and soft-saturating Schottky diode clamped transistors, 
higher current gains and faster turn-on times are obtained. 
The LS circuits do not use the multi-emitter inputs. They use 
diode-transistor inputs which are faster and give increased 
input breakdown voltage; the input threshold is ~0.1V low- 
er than TTL. Another commonly used input is the vertical 
substrate PNP transistor. In addition to fast switching, it ex- 
hibits very high impedance at both the high and low input 
states, and the transistor’s current gain (j3) significantly re- 
duces input loading and provides better output perform- 
ance. The output structure is also modified with a Darlington 
transistor pair to increase speed and improve drive capabili- 
ty. An active pull-down transistor (Q3) is incorporated to 
yield a symmetrical transfer characteristic (squaring net- 
work). This family achieves circuit performance exceeding 
the standard TTL family at fractions of its power consump- 
tion. The typical device power dissipation is 2 mW per gate 
and typical propagation delay is 1 0 ns while driving a 1 5 pF/ 
2 kft load. 

SCHOTTKY (DM54S/DM74S) 

This family features the high switching speed of unsaturated 
bipolar emitter-coupled logic, but consumes more power 
than standard TTL devices. To achieve this high speed, the 
Schottky barrier diode is incorporated as a clamp to divert 
the excess base current and to prevent the transistor from 
reaching deep saturation. The Schottky gate input and inter- 


ne 




1-3 


Guide to Bipolar Logic Device Families 



Guide to Bipolar Logic Device Families 


nal circuitry resemble the standard TTL gate except the re- 
sistor values are about one-half the TTL value. The output 
section has a Darlington transistor pair for pull-up and an 
active pull-down squaring network. This family has power 
dissipation of 20 mW per gate and propagation delays three 
times as fast as TTL devices with the average time of 3 ns 
while driving 15 pF/280ft load. 

ADVANCED LOW POWER SCHOTTKY 
(DM54ALS/DM74ALS) 

The advanced low power Schottky family is one of the most 
advanced TTL families. It delivers twice the data handling 
efficiency and still provides up to 50% reduction in power 
consumption compared to the LS family. This is possible 
because of a new fabrication process where components 
are isolated by a selectively grown thick-oxide rather than 
the P-N junction used in conventional processes. This re- 
fined process, coupled with improved circuit design tech- 
niques, yields smaller component geometries, shallower dif- 
fusions, and lower junction capacitances. This enables the 
devices to have increased ft in excess of 5 GHz and im- 
proved switching speeds by a factor of two, while offering 
much lower operating currents. 

In addition to the pin-to-pin compatibility of the ALS family, a 
large number of MSI and LSI functions are introduced in the 
high density 24-pin 300 mil DIP. These devices offer the 
designers greater cost effectiveness with the advantages of 
reduced component count, reduced circuit board real-es- 
tate, increased functional capabilities per device and im- 
proved speed-power perfomance. 

The basic ALS gate schematic is quite similar to the LS 
gate. It consists of either the PNP transistor or the diode 
inputs, Darlington transistor pair pull-up and active pull- 
down (squaring network) at the output. Since the shallower 
diffusions and thinner oxides will cause ALS devices to be 
more susceptible to damage from electro-static discharge, 
additional protection via a base-emitter shorted transistor is 
included at the input for rapid discharge of high voltage stat- 
ic electricity. Furthermore, the inputs and outputs are 




clamped by Schottky diodes to prevent them from swinging 
excessively below ground level. A buried N + guard ring 
around all input and output structures prevents crosstalk. 
The ALS family has a typical power dissipation of 1 mW per 
gate and typical propagation delay time of 4 ns into a 50 
pF/2 kfl load. 

ADVANCED SCHOTTKY (DM54AS/DM74AS) 

This family of devices is designed to meet the needs of the 
system designers who require the ultimate in speed. Utiliz- 
ing Schottky barrier diode clamped transistors with shallow- 
er diffusions and advanced oxide-isolation fabrication tech- 
niques, the AS family achieves the fastest propagation de- 
lay that bipolar technology can offer. The AS family has 
virtually the same circuit configuration as the ALS family. It 
has PNP transistor or diode inputs with electrostatic protec- 
tion base-emitter shorted transistors. The output totem-pole 
consists of a Darlington pair transistor pull-up and an active 
pull-down squaring network. The inputs and outputs are 
Schottky clamped to attenuate critical transmission line re- 
flections. In addition, the circuit contains the “Miller Killer” 
network at the output section to improve output rise time 
and reduce power consumption during switching at high 
repetition rates. The AS family yields typical power dissipa- 
tion of 7 mW per gate and propagation delay time of 1.5 ns 
when driving a 50 pF/2 kft load. 

SELECTING A FAMILY 

Two factors shoud be considered when choosing a logic 
family for application, speed and power consumption. New 
logic families were created to improve the speed or lower 
the power consumption of the previous families. The follow- 
ing tables rate each family. 

Speed Power Consumption 


Fastest 

4 


AS 

S 

ALS 

LS 


Low 

4 


L 

ALS 

LS 

AS 


Slowest 


TTL 


L 


High 


TTL 

S 



TL/F/5534-4 

FIGURE 4. DM54S00/DM74S00 


TL/F/5534-3 

FIGURE 3. DM54LS00/DM74LS00 
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Bipolar Logic Family Electrical Characteristics Over Operating Temperatures 


TTL 

L-TTL 

LS 

ALS 

S 

AS 

Units 

DM5400/DM7400 

2-Input NAND 

tpLH* 

11 

35 

8 

w 

3 

2.5 

ns 


tpHL* 


31 

8 


3 

1.5 

ns 


V* 


66 

13 

SECS 

6 

5 

ns 


»r* 


30 

3 


3 

3 

ns 


lOH 

-400 

-200 

-400 

-400 

-1000 

-2000 

jliA 

Mil/Com 

lOL 

16 

2/3.6 

4/8 

4/8 


20 

mA 


l|H 

40 

10 

20 

20 


20 

ju,A 


IlL 

-1.6 

-0.18 

-0.36 

-0.20 


-0.50 

mA 

Min 

los 

-20 

-3 

-20 

-30 

-40 

-30 

mA 

Max 

los 

-100 

-15 


-112 

-100 

-112 

mA 


*CCH 

8 

0.8 

1.6 

0.85 

16 

3.2 

mA 


■CCL 

22 

2.04 

4.4 

3.0 

36 

16.1 

mA 

Mil 

VOH 

■m 

2.4 



2.5 


V 

Com 

VOH 


2.4 


m 

2.7 


V 

Mil 

VoL 


0.3 

0.4 


0.5 


V 

Com 

VOL 

1 

0.4 

0.5 


0.5 


V 


V|H 

2 

2 

2 

2 

2 

2 

V 

Mil 

V|L 

0.8 

0.7 

0.7 

0.8 

0.8 

0.8 

V 

Com 

V|L 

0.8 

0.7 

0.8 

0.8 

0.8 

0.8 

11 


V| 

-1.5 

N/A 

-1.5 

-1.5 

-1.2 

-1.2 

mm 

Mil 

NM-H 

400 

400 

500 

500 

500 

500 

mV 

Com 

NM-H 

400 

400 


700 

700 

700 

mV 

Mil 

NM-L 

400 

400 

300 

400 

400 

300 

mV 

Com 

NM-L 

400 

300 

300 

300 

300 

300 

mV 

Gate Power x 
Delay Product 

100 

20 

20 

4 

60 

30 

Pi 

DM5474/DM7474 

D Flip-Flop 

tpLH* 

14 

50 

17 

5 

8 

6 

ns 

(CLKtoQ) 

tPHL* 

20 

60 

22 

8 

9 

6 

ns 

(PS or 

tpLH* 

14 

40 

17 

■■ 

6 

4.5 

ns 

CLR to Q) 

tpHL* 

20 

60 

22 

■ 

12 

6 

ns 

(CLK HI) 

t W 


75 

25 

mm 

8 

1 

ns 

(PS or 
CLR LOW) 

t W 

U 

75 

20 

H 

9 

■ 

ns 


tSET-UP 

20 

50 

25 

15 

3 

3/2 

ns 


tHOLD 

5 

15 

0 

0 

2 

2/1 

ns 


V 

13 

64 

9 

17 

4 

5 

ns 


V 

6 

19 

6 

9 

3 

3 

ns 

fMAX* 

25 

11 

33 

34 

95 

125 

MHz 


lOH 

-400 

-200 

-400 

-400 

-1000 

-2000 

juA 

Mil/Com 

>OL 

16 

2/3.6 

4/8 

4/8 

20 

20 

mA 

(CLK/D) 

l|H 

80/40 

20/10 

20 

20 

100/50 

20 

juA 

(PS/CLR) 

IlH 

40/120 

20/30 

40 

40 

100/150 

40 

jaA 

(CLK/D) 

IlL 

-3.2/ -1.6 

— 0.36/— 0.18 

-0.4 

-0.2 

— 4/ — 2 

ga 

mA 

(PS/CLR) 

IlL 

— 1.6/— 3.2 

-0.1 8/ -0.36 

-0.8 

-0.4 

—4/ — 6 

BB 

mA 
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Bipolar Logic Family Electrical Characteristics Over Operating Temperatures (Continued) 



TTL 

L-TTL 

LS 

ALS 

s 

AS 

Units 

DM5474/DM7474 (Continued) 

Min 

!os 

— 20/ — 18 

-3 

-20 

-30 

-40 

-30 

mA 

Max 

los 

-55 

-15 

-100 

-112 

-100 

-112 

mA 

Icc 

15 

3 

8 

4 

50 

16 

mA 

Mil 

VoH 

ISP 

2.4 



2.5 


n- 

Com 

V OH 


2.4 



2.7 



Mil 

V OL 

0.4 

0.3 

0.4 


0.5 


■9 

Com 

VOL 

0.4 

0.4 

0.5 

■ 

0.5 


V 


VlH 

2 

2 

2 

2 

2 

2 

am-. 

Mil/Com 

V| L 

0.8 

0.7 

0.7/0. 8 

0.8 

0.8 

0.8 

mSm 

V, 

-1.5 

N/A 

-1.5 

-1.5 

-1.2 

-1.2 

wm 

Mil 

NM-H 

400 

400 

500 

mm 

mm 


mV 

Com 

NM-H 

400 

400 

700 

sl 


■9 

mV 

Mil 

NM-L 

400 

400 

400 

400 

300 

300 

mV 

Com 

NM-L 

400 

300 

300 

300 

300 

300 

mV 


Note: See Test Waveforms in this section for loading conditions, t r and tf are measured from 10% to 90% of waveform. 
Note: NM-H is noise margin high. NM-L is noise margin low. 

•Typical values. Other values are limit values. 


Bipolar Logic Family Output Source/Sink Capability: 54/74 Families 


Output 

TTL 

L-TTL 

LS 

ALS 

s 

AS 

Units 

Standard Mil Ioh 

-0.4 

-0.2 

-0.4 

-0.4 

-1 

-2 

mA 

Com 

-0.4 

-0.2 

-0.4 

-0.4 

-1 

-2 

mA 

Mil Iol 

16 

2 

4 

4 

Ka 

20 

mA 

Com 

16 

3.6 

8 

8 

■B 

20 

mA 

Buffered Mil Ioh 

-0.8 

-0.2 

-0.4 

-1 

-i 

-12 

mA 

Com 

-0.8 

-0.2 

-0.4 

-2.6 

-i 

-15 

mA 

Mil Iol 

16 

2 

4 

12 

« 

32 

mA 

Com 

16 

3.6 

8 

24 

lEHl 

48 

mA 

Bus Driver Mil Ioh 

-2 

N/A 

-1 

n 

-2 

-48 

mA 

Com 

-5.2 

N/A 

-2.6 


-6.5 

-48 

mA 

Mil Iol 

32 

N/A 

12 

99 

20 

40 

mA 

Com 

32 

N/A 

24 

■ 

20 

48 

mA 


Fan-in and Fan-Out 



TTL 

L-TTL 

LS 

ALS 

s 

AS 

Units 

Input Load: high 

1 



MEM 

1.25 

0.5 

U.L. 

Low 

1 

■ - 

■ 


1.25 

0.3125 

U.L. 

Output Drive: High 

10 

2.25 

5 

5 

12.5 

12.5 

U.L. 

Low 

10 

5 

10 

1 10 

25 

50 

U.L. 


Note: UNIT LOAD (U.L.) Standard is referenced with respect to standard TTL device loading. It is defined as: 
1 U.L. = 40 nA (HIGH STATE) 

1 U.L. = 1.6 mA (LOW STATE) 
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1C Device Testing 


IC Device Testing 


Certain other devices will have “triple sink” outputs that can 
drive 3 times the standard Iol and Ioh currents. These de- 
vices are generally bus drivers, or drivers intended to drive 
highly capacitive loads. Finally, there are certain devices 
that have PNP inputs that reduce the l||_ loading to typically 
-200 jtxA, thus allowing an increased DC fan-in of 20. One 
must therefore be careful when interfacing many different 
types of devices, even in the same family, and not simply go 
the "fan-out of 10” rule. 

When dealing with any kind of device specification, it is im- 
portant to note that there exists a pair of test conditions that 
define that test: the forcing function and the limit. Forcing 
functions appear under the column labeled “Conditions” 
and define the external operating constraints placed upon 
the device tested. The actual test limit defines how well the 
device responds to these constraints. For example, take the 
parameter VoH(min) for the DM74LS00. It is tested at 
Vcc(min) = 4.75V commercial, using an Ioh = -400 /xA. If 
we required an Ioh = — 800 jxA, this would be a “tighter” 
test, as the output voltage drops with increased Ioh- Hence, 
a device that would pass the -800 jxA Ioh would also pass 
the -400 juA Ioh. but not necessarily the other way around. 
Futhermore, Voh tracks with Vcc. which is why Vcc(min) is 
the worst-case testing, and not Vcc(max)- Finally, forcing in- 
puts to threshold represents the most difficult testing be- 
cause this puts those inputs as close as possible to the 
actual switching point and guarantees that the device will 
meet the V|h/V| L spec. 


TABLE I. Fan-ln/Fan-Out 


Device Family 

Input Loading 

Output Drive 

TTL 

I|L = — 1.6 mA 

Iql = 16 mA 


l|H = 40 /xA 

Ioh = - 400 jxA 

Low Power 

l|L = —400 /xA 

Iol = 4 mA (Mil) 

Schottky 

l|H = 20 jxA 

Iql = 8 mA (Com) 
Iqh = -400 p.A 

Advanced Low 

l|L = — 100 /lx A 

Iol = 4 mA (Mil) 

Power Schottky 

l|H = 20 |xA 

Iol = 8 mA (Com) 
Ioh = —400 jxA 

Schottky 

l|L = -2 mA 

Iol = 20 mA 


l|H = 50 jxA 

Ioh = - 1 mA 

Advanced 

l|L = —500 /xA 

Iol = 20 mA 

Schottky 

l|H = 20 ju,A 

Ioh = - 2 mA 

Low Power 

l|L = — 180 /xA 

Iol = 2 mA (Mil) 

Iol = 3-6 mA (Com) 


1 1 H = 10 /xA 

Ioh = -200 /xA 


Understanding the intent and practice of IC device testing is 
vital to insuring both the quality and proper usage of inte- 
grated circuits. All National Semiconductor data sheets list 
the AC and DC parameters with min and/or max limits, 
along with forcing functions. Understanding when a part 
fails the limit, and which forcing functions are really tighter, 
is critical when determining if an IC device is good or bad. 
All of National’s databook parameters are defined and guar- 
anteed for “worst-case testing.” Input loading currents (fan- 
in) are tested at the input and Vcc levels that most increase 
that loading, while the output drive capability (fan-out) is 
tested at the input and Vcc levels that most decrease that 
capability. Ice is tested with the input conditions and Vcc 
level that yield the greatest Ice value, and Vclamp is tested 
such that the negative voltage is maximized for the given 
clamp current. The fan-in and fan-out specs are contained 
in the Iih, Ioh- Iil and Iol values. To guarantee these fan-in 
and fan-out limits at 10, the Iol must be at least 10 times 
the l|L and the Iqh must be at least 10 times the Ijh- Be 
aware that the fan-in and fan-out specifications are valid 
only within a given device family. The standard input loading 
and output drives are shown in Table I. 

Notice that the Iql is at least 10 times the ln_ and that the 
Ioh is greater than 10 times the I|h- Also notice that these 
are “standard” drive and load currents for single sink out- 
puts and inputs. Certain devices may have multiple load in- 
puts where the input line goes to several input structures 
and has, say, 2 or 3 times the normal Iil and I|h loading. 
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Tables II and III show the “direction” of the looser/tighter 
testing for most common DC parameters. Notice that one 
can tighten either the forcing function or the limit, or both. 
Tightening either one is sufficient to insure a tighter test. 
Also notice the difference between max and min limits. For 
los (double-ended limits), even though -20 mA is more 
positive than -100 mA, and is mathematically the max limit, 


the magnitude of the number is the determining factor when 
deciding which is the max limit. The negative sign simply 
implies the direction that the current is going, with a nega- 
tive current leaving the device, and a positive current enter- 
ing the device. Table II shows the direction of tighter forcing 
functions, while Table III shows the direction of tighter limits. 


TABLE II. Looser/Tighter Forcing Functions Example: DM74LS00 


Condition 

Test 

Looser 

Nominal 

Tighter 

Units 

l|K 

V(K 

-17 

-18 

-19 

mA 

lOH 

VOH 

-350 

-400 

-450 

pA 

>OL 

VOL 

3 

4 

5 

mA 

V| 

l| 


7 

7.5 

V 

V| H 

IlH 


2.7 

2.8 

V 

V| L 

IlL 


0.4 

0.3 

V 

Vo 

los 

0.1 

0.0 

-0.1 

V 

Vcc 

Icc 

5.0 

5.5 

6.0 

V 


TABLE III. Looser/Tighter Test Limits Example: DM74LS00 


Parameter 

Looser 

Nominal 

Tighter 

Units 

V|H(min) 

2.1 

2.0 

1.9 

V 

V|L(max) 

0.7 

0.8 

0.9 

V 

V|«(max) 

-1.6 

-1.5 

-1.4 

V 

VoH(min) 

2.6 

2.7 

2.8 

V 

VoL(max) 

0.6 

0.5 

0.4 

V 

l|(min) 

6.5 

7.0 

7.5 

V 

l|H(max) 

50 

40 

30 

H A 

l|L(max) 

-450 

-400 

-390 

JLtA 

loS(max) 

-110 

-100 

-90 

mA 

loS(min) 

-10 

-20 

-30 

mA 

•cCH(max) 

1.7 

1.6 

1.5 

mA 

lcci(max) 

4.5 

4.4 

4.3 

mA 
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1C Device Testing 


Following are the test set-ups that are used to test the DC 
parametrics. In each case, the gate connection, equivalent 
circuit schematic and resultant voltage/current plot are 
shown. 

The indicated graphs are typical of LS products and are 
similiar to other bipolar logic families. The schematics 
shown are for single inversion devices and represent gener- 
alized circuits. 

OUTPUT VOLTAGE LOW LEVEL (V 0 l) 

Both inputs are connected to logic “1” values (assuming an 
inverting gate) and forced at the Vih specs. Vcc minimum is 
used, and Iql is forced on the output. The resulting Vql is 


measured. For typical LS products, the military and com- 
mercial test points are indicated on the Vol vs Iol graph. In 
each case, the device must not exceed the Vol s P ec when 
the Iol current is being forced. 

OUTPUT VOLTAGE HIGH LEVEL (V 0 h) 

One input is tied high (any value above 2.0V) and the other 
input is forced at the Vil threshold (assuming a single inver- 
sion gate). The minimum Vcc value is used. Each input is 
tested independently and the Ioh current is forced. The re- 
sulting Voh is measured. The Voh vs Ioh graph shows the 
military and commercial Voh /Ioh tost points for standard 
LS products. 
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INPUT CURRENT HIGH LEVEL (l m ) 

I|H tests the input leakage in the high state. For MET, diode, 
and PNP input, the test set-up consists of all inputs except 
the one under test tied high (greater than Vm)- The remain- 
ing input has the Vm value forced upon it, and the resultant 
Iih is measured. This test checks for emitter-to-collector in- 
verse transistor action for MET inputs, and reverse bias 
leakage for diode and PNP inputs. 

For MET inputs, there is also an additional set-up for Iih 
testing that checks for emitter-to-emitter transistor action. 
This is done with all the other inputs tied to ground. 

MAXIMUM INPUT CURRENT (l|) 

li or BV| N testing is the same as the emitter-to-collector 
leakage test (lm) and guarantees that the input will not pass 
more than the specified current at the stated specification 
(100 nA at 7V for LS). 


INPUT CURRENT LOW LEVEL (l| L ) 

One input at a time is tested with the other inputs tied to a 
solid “1” value. Vcc is set to the maximum value and the 
V|l value is forced. In. is then measured. 


, [Vcc - (V|L + Vbe)] 
l|L = m 


Standard Inputs 


, [Vcc ~ (V|L + Vsh)1 

'*■ m 


Diode Inputs 


[yccj^yjL + v^ PNP 

R1 X /3 

Iil is intended to measure the value of the base pull-up re- 
sistor on the input, and to guarantee the maximum input 


load an 1C presents. 


>IN vs v in (High State) 



1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 


IlN vs Vin (Low State) 
Typical LS Device Curve 



0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 


Vin (V) 


Vii (V) 


TL/F/6731 -7 


TL/F/6731-8 


Vcc = MAX 

TL/F/6731-9 



TL/F/6731 -1 1 



TL/F/6731-10 


TL/F/6731 -12 


1 
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1C Device Testing 


OUTPUT SHORT CIRCUIT CURRENT (l 0 s) 

los is measured with Vcc(max) and the OV forced on the 
output while it is in the high state. The resultant current is 
measured. The purpose of this is to check the los resistor 
that forms the Darlington’s collector pull-up. This parameter 
is important as it reflects both the maximum current the de- 
vice will draw and the maximum drive it will provide when it 
is switching from low to high. 

Caution must be taken when measuring TTL, LS and S out- 
puts as the power dissipated on the die will be substantial, 
los shorts should not be maintained in excess of one sec- 
ond or damage to the device may result. 


SUPPLY CURRENT HIGH LEVEL (I C ch) AND SUPPLY 
CURRENT LOW LEVEL (l C CL> 

Both Icch an d Iccl are tested using the Vcc maximum val- 
ue. The inputs are set to the values necessary to achieve 
the output in the desired state. All outputs are left open, 
neither sourcing nor sinking current. The goal of this test is 
to guarantee the maximum quiescent operating power that 
the device will draw. 


Vo vs i 0 s 

Typical LS Device Curve 



Vo (V) 


Max 

-100 


Iccl vs v cc 



vcc (V) 


Volts 

5.25V 


TL/F/6731 -13 


TL/F/6731 -14 


LOGIC “I” 
AND- 
LOGIC “0" 
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INPUT CLAMP VOLTAGE (V ic OR V iK ) 

Vclamp(Vik) ' s measured with all but one input tied high and 
the l|« current forced on the remaining input. Vqc is set to 
the minimum and the V|« voltage is measured. 

OUTPUT TRI-STATE CURRENT HIGH LEVEL (I 0 zh) AND 
OUTPUT TRI-STATE CURRENT LOW LEVEL (l 0ZL ) 

TRI-STATE® Isink and Isource are measured with the out- 
put control input tied to the appropriate threshold value 
(usually V||_ = 0.8V) and with V<x(max)- This is to insure that 


the output will have the greatest drive capability and the 
TRI-STATE control can effectively “turn off” the output un- 
der these conditions. 

TRI-STATE Isink= Output is set in the high state and then 
TRI-STATE mode. Vozl = 0.4V is then applied. The cur- 
rent drawn out of the device is then measured. 

TRI-STATE IsoURCE: Output is set in the low state and then 
TRI-STATE mode. Vozh = 2.7V is then applied. The cur- 
rent drawn into the device is then measured. 


VcLAMPVSlcLAMP 
Typical LS Device Curve 



■clamp v clamp 

-18 mA -1.5V 


-1.6 -1.2 -0.8 -0.4 


l 0 ZH vs V OZH 
(TRI-STATE Isource), 
I 0 zl vs Vozl 
(TRI-STATE Isink) 
Typical LS Device Curve 



>oz v oz 

l 0 ZL —20 jaA 0.4V 
l 0 ZH 20 n-A 2.7V 


0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 
Voz (V) 



OUTPUT CONTROL 



■source Oozl) 
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1C Device Testing 


HIGH LEVEL OUTPUT CURRENT (OPEN-COLLECTOR 
DEVICES ONLY) 

Icex >s tested with the output in the high state. Vcc is set to 
5.0V and the specified voltage (5.5V for LS) is applied to the 
output. The inputs are at the threshold values (0.8V and 
2.0V, depending upon the logic to put output in the high 
state) and the resulting Icex leakage current is measured. 


Icex vs V 0 ut 
(O pen-Collector Device) 



Icex v out 

250 /xA 5.5V 


VOUT (V) 


TL/F/6731-24 


Vcc = MAX 



TL/F/6731-25 



AC SWITCHING CHARACTERISTICS 

The AC switching characteristics are generally measured in 
units of time (commonly in nanoseconds), and define how 
long it takes for the signal to propagate from the input to the 
output. The definitions used in determining the pass/fail 
status of each limit are not the same for AC as they are for 
DC. The distinction lies in the fact that for DC operation 
there exists one characteristic V-l curve on which the device 
must operate. Devices are good if they operate on the cor- 
rect side of the limit, and bad if they operate on the wrong 
side of the limit. When dealing with certain AC parameters 
( f MAX. tsET-UP, tHOLD, tRELEASE, tpw)> the device can, and 
usually does, operate on both sides of the databook limit. 
The limit really implies a boundary that all devices are guar- 
anteed to exceed. Depending upon the parameter, the de- 
vice will either operate at all values above and some below 
the limit, or it will operate at all values below and some 
above the limit. In each case, the device is only guaranteed 
to operate for all values on one side of the limit. Although 
the device will also operate beyond the limit, it is not guaran- 
teed to. Furthermore, device operation beyond the limit is 
not considered a failure. For instance, take the fMAX param- 
eter with a min limit of 25 MHz. All devices are guaranteed 
to operate at all frequencies below 25 MHz and will operate 
in excess of 25 MHz, although this is not guaranteed. Now, 
take the example of tsET-up with a minimum limit of 25 ns. 
All of the devices are guaranteed to operate with a set-up 
time of 25 ns and longer, and will operate with set-up times 
below 25 ns, although this is not guaranteed either. Be 
aware that both of these specifications are listed in the mini- 
mum column in the databook, but the interpretation of what 
is failing differs significantly. 

Propagation delays (called prop delays and denoted by the 
symbols tpRL and tpi_H) are specified as maximum limits, 
and guarantee the maximum time one must wait to insure 
that the correct data has appeared at the device’s output. 
Each propagation delay is specified from one input to one 
output only. 

Input set-up and hold times (including tRELEASE) specify 
how long one input must be stable at a particular logic level 
prior to an action occurring at another input. For example, 
take the DM54/74LS74 positive-edge-triggered D flip-flop. 
The “set-up 1” specification defines how long a logic “1” 
must be present and stable at the DATA input prior to the 
positive edge of the CLOCK to insure that the device will 
recognize that data as a “1”. There also exists a “hold 1” 
specification which specifies how long a logic “1” must be 
held after the active edge of CLOCK for the device to recog- 
nize that logic “1”. Both the set-up and hold times must 
always be met or the device will not necessarily bring in the 
proper data. Set-up times are generally positive, while hold 
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times may be either positive or negative, usually negative. 
The meaning of a negative hold time is that the data may be 
removed from the input prior to the active edge of CLOCK, 
and the CLOCK will still bring in the desired data. Set-up 
and hold times are specified as minimum values, since this 
defines the minimum time data must be stable prior to any 
change at the CLOCK input. Removing the data sooner than 
the minimum time may cause improper action on the part of 
the device. 

(RELEASE is specified on devices where there is an input 
that must be set inactive prior to the active edge of CLOCK. 
Such inputs are usually overriding inputs like CLEAR and 
PRESET. With CLEAR active, it will prevent the device from 
switching on the CLOCK signal. tRELEASE is defined as the 
time it takes for the CLEAR input to "release" the device for 
clocking action, and is specified as a minimum. This repre- 
sents the maximum delay required between CLEAR going 
inactive and the active edge of CLOCK to insure proper 
device operation. 

All devices that have a CLOCK input also have a specifica- 
tion that defines the maximum speed that the CLOCK can 
be driven, called f^AX- This specification is defined as a 
minimum specification and states that all of the devices will 


be able to operate at frequencies up to 25 MHz. For the 
DM54/74LS74 with an f^AX of 25 MHz, all of the devices 
are guaranteed to operate at all clock frequencies, up to 
and including 25 MHz. Although no devices are guaranteed 
to operate above f^AX (only below it), most devices will 
operate beyond the maximum specification. The minimum 
limit does not state that the device will not operate below 
(max ° r that any devices that do are bad, but rather that all 
the devices will operate up to the limit. 

Table IV shows the direction of the tighter testing for the 
more common AC parameters. All prop dealys (those AC 
parameters that have the symbols tpi_H or tpHi_) have simple 
min/max limits. The device is guaranteed to operate within 
the bounds of the min/max limits, and any operation outside 
these limits denotes a device failure. tsET-UP, (hold, fMAX, 
and tRELEASE parameters have limits that denote guaran- 
teed operation boundaries (i.e., the device is guaranteed to 
operate up to the boundary) but no guarantee is made con- 
cerning the device operation (or lack of it) beyond the 
boundary. 

For detailed information on the AC waveforms, please see 
the test waveforms in this section. 


TABLE IV. Looser/Tighter AC Test Limits Example: DM74LS74 


Test 

From 

Looser 

Nominal 

Tighter 

Units 

fmax(min) 


24 

25 

26 

MHz 

(PLH(max) 

CLR, PRE, CLK 

26 

25 

24 

ns 

fPHL(max) 

CLR, PRE, CLK 

31 

30 

29 

ns 

(W(min) 

CLOCK HIGH 

21 

20 

19 

ns 

fw(min) 

PRE, CLR LOW 

26 

25 

24 

ns 

(SET-UP(min) 

DATA HIGH 

21 

20 

19 

ns 

(SET-UP(min) 

DATA LOW 

21 

20 

19 

ns 

tHOLD(min) 

All DATA 

1 

0 

-1 

ns 
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54/74 series TTL has been used for more than a decade 
with excellent results, and continues to be a standard 
choice for design engineers because of the wide perform- 
ance range and system optimization possible from the dif- 
ferent families available. 54/74 logic comes in 7 different 
speed/power families (standard TTL, LS, S, ALS, AS, and L) 
that allow a design engineer to select device performance 
to suit his needs. Understanding the differences and the 
general limitations of all these families will go a long way 
toward insuring that a system will operate as intended with 
the minimum of corrections and redesigning. 

FAMILY COMPATIBILITY: Intermixing Logic Types In 
One Design 

Family interchangeability is a beneficial characteristic of the 
different TTL families and provides the designer with the 
ability to customize specific areas of his design in order to 
accomplish the task of achieving both high performance 
and the lowest power consumption possible. However, in- 
terchangeability is not simply a matter of replacing, say, an 
SOO for an LSOO to improve the speed and replacing an 
LSOO for an SOO for power savings. One must also look at 
the DC and AC characteristics to insure that the replace- 
ment device will be compatible with the existing circuit. The 
DC problems include input loading and compatible output 
drive capabilities. The AC problems include insuring that the 
new device speeds will be acceptable to the rest of the 
system. The different logic families also generate different 
amounts of noise and have different noise immunity. Finally, 
measure points for the AC parameters of the different fami- 
lies, although very similar, do vary some, and this will require 
attention. 

SUPPLY RAILS: Why Not to Exceed the Specs 

All bipolar logic (both junction and oxide isolated) is made 
up of selectively located regions of differently doped materi- 
als that form transistors, resistors, and diodes. Because of 
this, certain overall requirements are necessary to insure 
that the 1C will be able to perform its task without interfer- 
ence from its environment. The first characteristic of bipolar 
devices is that the two power rails (Vcc and ground) repre- 
sent the two voltage extremes that should be used in any 
system. Certain exceptions exist, primarily inputs and open- 
collector outputs that are pulled up to higher voltages than 
Vcc- However, while it is occasionally permissible to exceed 
the Vcc specification, it is never permissible to drive any 
input or output more than 0.5V below the ground reference. 
This limitation is due to the method used to electrically iso- 
late the many circuit elements that are present on a bipolar 
1C. Oxide isolated devices use an oxide layer surrounding 
the various transistor and resistor tanks to provide an insu- 
lating barrier, while the original junction isolated devices use 
reverse biased PN junctions to provide that barrier. In both 
cases, the circuit is built on a P-type substrate that uses 
reverse biased PN junctions to separate the different circuit 
elements. The ground pin is electrically connected to the 
substrate and must be the most negative voltage on the 
device. When an input or output pin is taken below ground, 
the normally reverse biased isolation regions between the 
elements become forward biased and electrically connect 


these elements together, thus eliminating the integrity of the 
circuit. This may or may not result in actual damage to the 
device depending upon the magnitude of the violating signal 
and the specifics of the device being violated. This holds 
true for both junction and oxide isolated logic. Oxide isolat- 
ed logic may provide more margin before failing (thereby 
“working” in some marginal designs), but it is nevertheless 
subject to the same kind of limitations as junction isolated 
logic. 

IMPROPER GROUNDING: Noise Immunity, 

Floating Grounds 

Bipolar logic uses the ground rail as the signal reference. 
Consequently, any modulation on the ground line will be 
directly added to the signal voltage. The logic “0” input 
noise margin is guaranteed as the difference between the 
Vol and V|l specification, and the logical “1" input noise 
margin is guaranteed as the difference between the Voh 
and V|h specification. This noise margin is intended to be 
protection against a reasonable amount of noise present. 
Insufficient grounding techniques can cause significant Ir 
and II drops on the ground line between two ICs and result 
in a "floating” ground line. This is due to the large currents 
that are present on ground and Vcc during high speed 
switching and means that the two devices are not using the 
same reference point. Any voltage drop in the ground line is 
added to the signal and ends up consuming some of the 
noise margin. Eventually, the mismatch caused by the float- 
ing ground will exceed the total noise margin and cause 
erroneous data to propagate through the system. The solu- 
tions to this problem are many and varied, but all of them 
revolve around improving the system grounding and include 
such ideas as providing separate signal and power grounds. 

V cc NOISE AND DECOUPLING: Providing Clean Power 

The Vcc power rail is also susceptible to both Ir and II 
voltage drops. The problems that arise from the Vcc line are 
not the same as the problems that arise from the ground 
line. Since the Voh level tracks the Vcc almost exactly, any 
voltage loss on the Vcc l ine is directly transferred to the 
Voh level. However, the noise margin for the logic high 
state is typically 700 mV for commercial and 500 mV for 
military product, versus 400 mV and 300 mV for commercial 
and military product, respectively, for the logic low level. The 
main consequences of a drooping Vcc line now become 
Iql/Ioh drive capability, and the AC performance in critical 
applications. Although bipolar devices are only guaranteed 
to operate over a given Vcc range (5V ± 10%), these de- 
vices typically function to Vcc values as low as 4V. Be 
aware that if the device does indeed function down to 4V, 
the AC and DC characteristics will be compromised, some 
quite severely. 

Designing in a good power distribution system will insure 
that all the devices in the circuit will perform the same, re- 
gardless of their physical location. Properly decoupling the 
Vcc against both high and low frequency noise will help 
eliminate any problems with individual device operation. 
High frequency noise (100 MHz and above) comes primarily 
from two sources, while low frequency noise (less than 
25 MHz) results from primarily one source. 
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SOURCES OF HIGH FREQUENCY NOISE 
ON THE V C c LINE 

1) High frequency noise results from the device rapidly 
switching logic levels. The bulk of the switching current from 
a low to high transitions shows up in Icc current surges, 
while the bulk of the switching current from a high to low 
transition shows up in ground current surges. 

2) Noise is transmitted through the changing magnetic fields 
that result from the changing electric fields in a switching 
line and are picked up on adjacent signal paths. 

Note that the frequency causing the noise is not the signal's 
frequency, but the frequency of the signal's slew rate. For 
instance, in an S00 that is switching OV to 3V at 1 MHz, the 
slew rate of the output is typically about 1 ns/V, which is a 
frequency of around 160 MHz. The faster the slew rate, the 
higher the frequency, until one has an ideal square wave 
with infinite frequency. It is this frequency component that 
gives rise to the strong magnetic fields associated with 
switching bipolar devices. 

SOURCES OF LOW FREQUENCY NOISE 
ON THE V C c LINE 

1) Low frequency noise results from the change in the Icc 
current demand as devices change state. For instance, 
gates, flip-flops, and registers will draw different Icc cur- 
rents, depending upon the state of the outputs. 

The most commonly used method for countering these 
noise problems is to decouple the Vcc line. With this ap- 
proach, capacitors are used to stabilize the Vcc line and 
filter out the unwanted frequency components. A small val- 
ue capacitor (i.e., 0.1 ^F) is used near the device to insure 
that the transient currents arising from device switching and 
magnetic coupling are minimized. A large value capacitor 
(i.e., 50 juF to 100 juF) is used on the board in general to 
accommodate the continually changing Icc requirements of 
the total Vcc bus line. The following table shows a rough 
“rule of thumb" approach to determining how many capaci- 
tors to use for a given number if ICs. Be aware that the table 
is not a hard and fast rule, and that you must always evalu- 
ate your particular application to insure that there is suffi- 
cient Vcc decoupling. When using these guidelines, be sure 
that the devices are located near each other and near the 
capacitor. If the capacitor is too far away, Ir and l|_ drops 
will diminish the capacitor’s effect. All capacitors (especially 
the 0.01 /iFs) must be high frequency RF capacitors. Disk 
ceramics are acceptable for this application. Keep in mind 
that, in synchronous systems, since a majority of the devic- 
es will be switching at once, alter your power distribution 
system accordingly. 

Device Family Number of Capacitors 

AS, S, ALS, LS, H 1 Cap per 1 device 

TTL, L 1 Cap per 2 devices 

TYING ALL UNUSED INPUTS TO A SOLID LOGIC LEVEL 
Unused inputs on TTL devices float at threshold, anywhere 
from 1.1V to 1.5V, depending upon the device and its family. 
While this usually simulates a “high", many application 
problems can be traced to open inputs. Inputs floating at 
threshold are very susceptible to induced noise (transmitted 
from other lines) and can easily switch the state of the de- 
vice. A good design rule is to tie unused inputs to a solid 
logic level. Inputs are usually tied to Vcc through a 1 kfl to 
5 kfi resistor, since tying them to ground means supplying 
the Iil current instead of the I|r current. I||_ is several orders 
of magnitude greater than I|r. The resistor is recommended 


to protect the input against Vcc voltage surges and to pro- 
tect the system against the possibility of the input shorting 
directly to ground. A single Ik resistor can handle up to 10 
inputs. 

TERMINATIONS: Why Terminate a Transmission Line? 

Whenever signals change voltage levels, a wavefront is cre- 
ated that propagates according to the characteristics of the 
transmission line being used. If the overall length of the sig- 
nal path is short compared with the signal’s wavelength 
(1 /frequency), then none of the complications of transmis- 
sion lines are present. However, if the length of the signal 
path is long in comparison, then the wavefront will be signifi- 
cantly affected by the geometry and composition of that 
transmission line. 

Fortunately, when dealing with a single board layout, the 
distances are usually short enough that one need not worry 
about the difficulties of terminating or impedance matching 
the line. However, if one is driving between boards or over 
long distances, he must be aware of the characteristics in- 
volved. When dealing with transmission lines it is necessary 
to know the impedance of the line. Every time the signal 
wavefront encounters a discontinuity (a point where the im- 
pedance changes, whether from a branch, junction or be- 
cause of a change of environment), the opportunity for re- 
flections and standing waves is present. These waves can 
easily cause the loss of the signal’s integrity, having the 
ability to build voltages that are large enough to destroy an 
1C. Proper line termination will insure that the signal propa- 
gates down the line and is totally absorbed at the receiving 
end, thus preventing these waves from occurring. 

Listed below is a guideline to the types of transmission lines 
to use when sending signals over various distances. 

0” to 1 2 " Single wire conductor OK. Use point-to-point rout- 
ing and avoid parallel routing if possible. Ground 
plane recommended, but not mandatory. Space 
conductors as far apart as possible to reduce line 
to line capacitance. 

12” to 6' Dense ground plane required with wire routed as 
closely as possible. Twisted-pair lines or coaxial 
cable mandatory for clock lines and recommend- 
ed for all sensitive control lines. 

Over 6' Use fully terminated transmission lines. Avoid the 
use of radially distributed lines and avoid sharp 
bends in the line. Be aware that transmission 
lines have complex impedances and are not sim- 
ply resistive in nature. 

BUS DRIVERS: On Board vs Off Board 

Many of the TRI-STATE® buffers and flip-flops are intended 
to connect directly to the system bus and must be able to 
drive heavily capacitive loads. Keeping this in mind, all of 
National’s LS TRI-STATE devices have "triple-sink” capa- 
bility; that is, the Iol and Ioh drive currents have been tri- 
pled. However, these devices are intended to drive single 
board buses. Driving off the board with these devices can 
easily lead to serious problems. 

When using standard logic bus drivers on a single board, be 
aware that many of the octal and bus oriented devices have 
PNP inputs to reduce DC loading. PNP inputs on 54S/74S 
devices tend to be more capacitive than the corresponding 
diode or emitter inputs, and as such, compromise the AC 
loading of the bus. Careful attention must be given to both 
DC and AC loading when driving heavily loaded buses. PNP 
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inputs on LS/AS/ALS operate at significantly lower currents 
and do not significantly increase capacitive load. 

It is strongly recommended that any time a bus line leaves a 
board, interface bus drivers be used. These devices (see 
National’s 1986 Interface/ Databook) are specifically de- 
signed to impedance match different kinds of transmission 
lines and have the necessary current drive to handle the 
job. Using an ordinary logic device will usually yield poor 
results. If one must drive a transmission line with a logic 
device, there are some guidelines that should be followed to 
minimize the problems that can result. 

1) Take care to properly terminate the bus. Be aware that 
every time a signal passes through a different impedance, 
an interface is created and that any impedance mismatch 
will result in reflections. 

2) Never drive off the board with a bistable element like a 
flip-flop or a latch. This is because those devices are very 
susceptible to reflected waves changing their state. By buff- 
ering the output of the latch with another device, the reflect- 
ed wave can affect the output of the buffer, but not the 
latch. This means that when the wave finally dies out, the 
latch will still have the proper data and the buffer will “snap 
back” to the proper output. 

3) Be sure to carry an adequate ground plan with the signals 
and to shield the bus. Carrying a good ground plan (use 
multiple ground lines spaced around the connector if possi- 
ble) will reduce the problem of floating ground, and the 
shielding will help protect the signal lines for induced noise. 
Using twisted-pair transmission lines for critical signals 
helps to eliminate the capacitive coupling that can degrade 
signals, or even cause false signals. 

4) It is best to buffer any clock or control lines that depend 
upon fast, clean switching. Buffering at both the sending 
and receiving end will go a long way toward insuring that the 
clock can accomplish its goals. 

5) Use the devices with Schmitt inputs to add to the noise 
margin of the receiving device. This will help increase the 
noise rejection of the system. Decouple each receiver sepa- 
rately, connecting the capacitor directly between ground 
and V<x- Make sure that the device ground is tied directly to 
the bus ground. 

6) If using open-collector devices to drive the bus, add a 
pull-up resistor on the input to the receiving device if the 1<x 
current of the driving device can handle it. A resistance in 
the 3000 range will significantly improve the signal’s rise 
time. 

AC LOADING: What Do AC Loads Look Like, and Why? 

The standard AC load for all of the logic families, except 
ALS and AS, is built around a diode chain to ground and a 
pull-up resistor to Vcc with added capacitance. This load is 
designed to look like the standard logic circuit input struc- 
ture, and to simulate the appearance of switching in an ac- 
tual application. For ALS and AS, the load is built around a 
resistor to ground and added capacitance. This is primarily 
for the requirements of high speed device testing. There 
also exists a set of standardized military AC loads that were 


designed to approximate the input structure, while using no 
switches for the TRI-STATE parameters. Please see wave- 
forms in this section. In the final analysis of these loads, it 
must be kept in mind that they represent a standard that can 
be used to determine the quality of an 1C. No load will be 
able to predict exactly how a device will perform in a circuit 
or the speeds that a device can achieve in a good test jig 
with the spec load, as compared to the speeds that a device 
will produce in an application. 


OPEN-COLLECTOR DEVICES: What They Are, 
How to Use Them 


Open-collector devices are totem pole outputs where the 
upper output (usually a Darlington transistor) is left out of 
the circuit. As such, these devices have no active logic high 
drive and cannot be used to drive a line high. The advan- 
tage to open-collector devices is that a number of outputs 
can be directly tied together. If one were to tie two complete 
totem pole outputs together, then at some time one output 
would be driving high while the other output was driving low. 
The result is that one device will be dumping excessive cur- 
rent directly into the other device. The resulting power dissi- 
pation in both devices can easily degrade the lifetime of the 
device. Since open-collector devices only have active drive 
in one state, if two connected devices drive to opposite 
states, the low state will always predominate and there will 
be no degradation to either device. Open-collector specifi- 
cations are obvious by the lack of a Voh specification. The 
only Voh^oh specification is the leakage limits, and these 
are specified at Voh = 5.5V. 

When dealing with open-collector devices, it must be noted 
that each output requires a resistive pull-up, usually tied to 
Vcc- (By using high voltage outputs, one can tie the resistor 
pull-up to a voltage higher than Vcc-) Designers often try to 
get away with tying the output to an input and relying on the 
I|L current to pull up the output. This unwise, as it is just like 
leaving inputs floating: the input is very susceptible to noise 
and can easily give false signals. Shown below are two 
equations that can be used to determine the min/max range 
of the pull-up resistor. 


R = ( V CC(MIN) ~ v OH) 

MAX (N1 • l 0H + N2 • l, H ) 

„ _ (VCC(MIN) ~ VOL) 

MIN (l 0L - N2 • l| L ) 

where: N1 = the number of open-collector devices tied 
together, 

N2 = the number of inputs being driven on the line. 


If the maximum resistance is exceeded, then it is possible 
for the total leakage currents from all of the inputs and out- 
puts to pull the Voh level below the spec value. Likewise, if 
the Rmin value is exceeded, then the driving device may not 
be able to pull down the signal line to a solid Vol- Either of 
these two cases can easily result in false logic levels being 
propagated through the system. 
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Designer’s Encyclopedia of 
Bipolar One-Shots 

INTRODUCTION 

National Semiconductor manufacturers a broad variety of 
industrial bipolar monostable multivibrators (one-shots) in 
TTL and LS-TTL technologies to meet the stringent needs 
of systems designers for applications in the areas of pulse 
generation, pulse shaping, time delay, demodulation, and 
edge detection of waveforms. Features of the various de- 
vice types include single and dual monostable parts, retrig- 
gerable and non-retriggerable devices, direct clearing input, 
and DC or pulse-triggered inputs. Furthermore, to provide 
the designer with complete flexibility in controlling the pulse 
width, some devices also have Schmitt trigger input, and/or 
contain internal timing components for added design conve- 
nience. 

DESCRIPTION 

One-shots are versatile devices in digital circuit design. 
They are actually quite easy to use and are best suited for 
applications to generate or to modify short timings ranging 
from several tens of nanoseconds to a few microseconds. 
However, difficulties are constantly being experienced by 
design and test engineers, and basically fall into the catego- 
ries of either pulse width problems or triggering difficulties. 
The purpose of this note is to present an overall view of 
what one-shots are, how they work, and how to use them 
properly. It is intended to give the reader comprehensive 
information which will serve as a designer’s guide to bipolar 
one-shots. 

Nearly all malfunctions and failures on one-shots are 
caused by misuse or misunderstanding of their fundamental 
operating rules, characteristic design equations, param- 
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eters, or more frequently by poor circuit layout, improper 
bypassing, and improper triggering signal. 

In the following sections all bipolar one-shots manufactured 
by National Semiconductor are presented with features ta- 
bles and design charts for comparisons. Operating rules are 
outlined for devices in general and for specific device types. 
Notes on unique differences per device and on special op- 
erating considerations are detailed. Finally, truth tables and 
connection diagrams are included for reference. 

DEFINITION 

A one-shot integrated circuit is a device that, when trig- 
gered, produces an output pulse width that is independent 
of the input pulse width, and can be programmed by an 
external Resistor-Capacitor network. The output pulse width 
will be a function of the RC time constant. There are various 
one-shots manufactured by National Semiconductor that 
have diverse features, although, all one-shots have the ba- 
sic property of producing a programmable output pulse 
width. All National one-shots have True and Complementary 
outputs, and both positive and negative edge-triggered in- 
puts. 

OPERATING RULES 

In all cases, R and C represented by the timing equations 
are the external resistor and capacitor, called Rext and 
Cext. respectively, in the data book. All the foregoing timing 
equations use C in pF, R in Kfi, and yield tw in nanosec- 
onds. For those one-shots that are not retriggerable, there 
is a duty cycle specification associated with them that 



TTL AND LS-TTL ONE-SHOT FEATURES 


Device 

Number 

#Per 

1C 

Package 

Re- 

trigger 

Reset 

Capacitor 
Min Max 
In fxF 

Resistor 
Min Max 

In KH 

Timing Equation* 
for 

C E xt>1000 pF 

DM54121 

One 

No 

No 

0 1000 

1.4 

30 

t w = KRC»(1 + 0.7/R) 

DM74121 

One 

No 

No 

0 1000 

1.4 

40 

K = 0.55 

DM54LS122 

One 

Yes 

Yes 

None 

5 

180 

tw = KRC 

DM74LS122 

One 

Yes 

Yes 

None 

5 

260 

K = 0.45 

DM54123 

Two 

Yes 

Yes 

None 

5 

25 

t w = KRC*(1 + 0.7/R) 

DM74123 

Two 

Yes 

Yes 

None 

5 

50 

K = 0.34 

DM54LS123 

Two 

Yes 

Yes 

None 

5 

180 

tw = KRC 

DM74LS123 

Two 

Yes 

Yes 

None 

5 

260 

K = 0.45 

DM54LS221 

Two 

No 

Yes 

0 1000 

1.4 

70 

tw = KRC 

DM74LS221 

Two 

No 

Yes 

0 1000 

1.4 

100 

K = 0.7 

DM8601 

One 

Yes 

No 

None 

5 

25 

t w = KRC*(1 + 0.7/R) 

DM9601 

One 

Yes 

No 

None 

5 

50 

K = 0.32 

DM8602 

Two 

Yes 

Yes 

None 

5 

25 

t w = KRC»(1 + 1/R) 

DM9602 

Two 

Yes 

Yes 

None 

5 

50 

K = 0.31 


•The above timing equations hold for all combinations of Rext and Cext for a 11 cases of Cext > 1000 pF within specified limits on the Rext and Cext- 
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defines the maximum trigger frequency as a function of the 
external resistor, Rext- 

In all cases, an external (or internal) timing resistor (Rext) 
connects from Vcc ° r another voltage source to the “Rext/ 
Cext” Pi n . and an external timing capacitor (Cext) con- 
nects between the “Rext/Cext”. anc * " < -' EXT ” P ins are re ' 
quired for proper operation. There are no other elements 
needed to program the output pulse width, though the value 
of the timing capacitor may vary from 0.0 to any necessary 
value. 

When connecting the Rext and Cext timing elements, care 
must be taken to put these components absolutely as close 
to the device pins as possible, electrically and physically. 
Any distance between the timing components and the de- 
vice will cause time-out errors in the resulting pulse width, 
because the series impedance (both resistive and inductive) 
will result in a voltage difference between the capacitor and 
the one-shot. Since the one-shot is designed to discharge 
the capacitor to a specific fixed voltage, the series voltage 
will “fool” the one-shot into releasing the capacitor before 
the capacitor is fully discharged. This will result in a pulse 
width that appears much shorter than the programmed val- 
ue. We have encountered users who have been frustrated 
by pulse width problems and had difficulty to perform corre- 
lations with commercial test equipment. The nature of such 
problems are usually related to the improper layout of the 
DUT adapter boards. (See Figure 6 for a PC layout of an AC 
test adapter board.) It has been demonstrated that lead 
length greater than 3 cm from the timing component to the 
device pins can cause pulse width problems on some devic- 
es. 

For precise timing, precision resistors with good tempera- 
ture coefficient should be used. Similarly, the timing capaci- 
tor must have low leakage, good dielectric absorption char- 
acteristics, and a low temperature coefficient for stability. 
Please consult manufacturers to obtain the proper type of 
component for the application. 

For small time constants, high-grade mica glass, polysty- 
rene, polypropylene, or polycarbonate capacitor may be 
used. For large time constants, use a solid tantalum or spe- 
cial aluminum capacitor. 

In general, if a small timing capacitor is used that has leak- 
age approaching 100 nA or if the stray capacitance from 
either terminal to ground is greater than 50 pF, then the 
timing equations or design curves which predict the pulse 
width would not represent the programmed pulse width 
which the device generates. 

When an electrolytic capacitor is used for Cext. a switching 
diode is often suggested for standard TTL one-shots to pre- 
vent high inverse leakage current (Figure 1). In general, this 
switching diode is not required for LS-TTL devices; it is also 
not recommended with retriggerable applications. 


Rext 

Vcc • — VW 




■O RxCx 


Cext 


TL/F/7508-1 

FIGURE 1 


It is never a good practice to leave any unused inputs of a 
logic integrated circuit “floating”. This is particularly true for 
one-shots. Floating uncommitted inputs or attempts to es- 
tablish a logic HIGH level in this manner will result in mal- 
function of some devices. 

Operating one-shots with values of the Rext outside the 
recommended limits is at the risk of the user. For some 
devices it will lead to complete inoperation, while for other 
devices it may result in either output pulse widths different 
from those values predicted by design charts or equations, 
or with modes of operation and performance quite different 
from known standard characterizations. 

To obtain variable pulse width by remote trimmiing, the fol- 
lowing circuit is recommended (Figure 2). “Rremote” 
should be placed as close to the one-shot as possible. 

Rext 



Vqc and ground wiring should conform to good high fre- 
quency standards and practices so that switching transients 
on the Vcc and ground return leads do not cause interac- 
tion between one-shots. A 0.001 ju.F to 0.1 ju.F bypass ca- 
pacitor (disk or monolithic type) from the Vcc pin to ground 
is necessary on each device. Furthermore, the bypass ca- 
pacitor shoud be located so as to provide as short an elec- 
trical path as possible between the V c c and ground pins. In 
severe cases of supply-line noise, decoupling in the form of 
a local power supply voltage regulator is necessary. 

For retriggerable devices the retrigger pulse width is calcu- 
lated as follows for positive-edge triggering: 

Vtbigger I I I I 
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FIGURE 3 

tRET = *W + tpLH = K» (ReXT)( C EXt) + <PHL 

(See tables for exact expressions for K and tyy; K is unity on 
most HCMOS devices.) 

SPECIAL CONSIDERATIONS AND NOTES: 

The 9601 is the single version of the dual 9602 one-shot. 
With the exception of an internal timing resistor, Rint, the 
’LSI 22 has performance characteristics virtually identical to 
the 'LSI 23. The design and characteristic curves for equiva- 
lent devices are not depicted individually, as they can be 
referenced from their parent device. 

National’s TTL-’123 dual retriggerable one-shot features a 
unique logic realization not implemented by other manufac- 
turers. The “CLEAR” input does not trigger the device, a 
design tailored for applications where it is desired only to 
terminate or to reduce the timing pulse width. 


1-20 



The ’LS221, even though it has pin-outs identical to the 
’LS123, is not functionally identical. It should be remem- 
bered that the 'LS221 is a non-retriggerable one-shot, while 
■the ’LSI 23 is a retriggerable one. For the ’LSI 23 device, it 
is sometimes recommended to externally ground its “Cext” 
pin for improved system performance. The “Cext” pin on 
the 'LS221, however, is not an internal connection to the 
device ground. Hence, grounding this pin on the 'LS221 de- 
vice will render the device inoperative. 

Furthermore, if a polarized timing capacitor is used on the 
’LS221, the positive side of the capacitor should be con- 
nected to the “Cext” pin. For the ’LSI 23 part, it is the con- 
trary, the negative terminal of the capacitor should be con- 
nected to the “Cext” Pin of the device (Figure 4). 


Vcc Vcc 



"Rext/Cext" “Rext/Cext” 


(LS221) (‘LSI 23) 

TL/F/7508-4 

FIGURE 4 


The ’LS221 trigger on “CLEAR”: This mode of trigger re- 
quires first the “B-Input” be set from a Low-to-High level 
while the “CLEAR” input is maintained at logic Low level. 
Then, with the “B" Input at logic High level, the "CLEAR” 
input, whose positive transition from LOW-to-HIGH will trig- 
ger an output pulse (“A input” is LOW). 
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FIGURE 5 


AC Test Adapter Board 

The compact PC layout below is a universal one-shot test 
adapter board. By wiring different jumpers, it can be config- 
ured to accept all one-shots made by National Semiconduc- 
tor. The configuration shown below is dedicated for the ’123 
device. It has been used successfully for functional and 
pulse width testing on all the ’123 families of one-shots on 
the Teradyne AC test system. 
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TL/F/7508-8 

FIGURE 7a. Timing Components and I/O connections to D.U.T. 

Typical Output Pulse Width vs Timing Components 

Timing equations listed in the features DM9602 DM7412 


Timing equations listed in the features 
tables hold all combinations of Rext 
and Cext for all cases of C^xt > 
1 000 pF. For cases where the Cext < 
1000 pF, use graphs shown below. 
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Typical Output Pulse Width Variation vs Ambient Temperature 


The graphs shown below demonstrate 
the typical shift in the device output 
pulse widths as a function of tempera- 
ture. It should be noted that these 
graphs represent the temperature shift 
of the device after being corrected for 
any temperature shift in the timing 
components. Any shift in these com- 
ponents will result in a corresponding 
shift in the pulse width, as well as any 
shift due to the device itself. 
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Typical Output Pulse Width Variation vs Supply Voltage 


The following graphs show the depen- 
dence of the pulse width on Vcc- 
As with any 1C applications, the device 
should be properly bypassed so that 
large transient switching currents can 
be easily supplied by the bypass ca- 
pacitor. Capacitor values of 0.001 jaF 
to 0.10 jj.F are generally used for the 
Vcc bypass capacitor. 
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Typical “K” Coefficient Variation vs Timing Capacitance 
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Typical Output Pulse Width vs Minimum Timing Resistance (Continued) 


DM74123 



Rext (0) 


DM74LS123 



Rext (0) 


DM74LS221 



Rext (0) 
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Function Tables 


’121 One-Shots 


Inputs 

Outputs 

A1 

A2 

B 

Q 

Q 

L 

X 

H 

L 

H 

X 

L 

H 

L 

H 

X 

X 

L 

L 

H 

H 

H 

X 

L 

H 

H 

4 

H 

_n_ 

i_r 

4 

H 

H 

_TL 

u r 

4 

4 

H 

_TL 

"LT 

L 

X 

T 


IT 

X 

L 

T 

XL 

i_r 


Connection Diagrams 


54121 (J, W); 74121 (N) 

Rext/ 
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Top View 


’122 Retrlggerable One-Shots with Clear 


Inputs 

Outputs 

Clear 

A1 

A2 

B1 

B2 

Q 

Q 

L 

X 

X 

X 

X 

L 

H 

X 

H 

H 

X 

X 

L 

H 

X 

X 

X 

L 

X 

L 

H 

X 

X 

X 

X 

L 

L 

H 

X 

L 

X 

H 

H 

L 

H 

H 

L 

X 

T 

H 

_n_ 

U" 

H 

L 

X 

H 

t 

_TL 

IT 

H 

X 

L 

H 

H 

L 

H 

H 

X 

L 

t 

H 


i_r 

H 

X 

L 

H 

T 

_n_ 

IT 

H 

H 

4 

H 

H 

XL 

IT 

H 

4 

4 

H 

H 

_n_ 

IT 

H 

4 

H 

H 

H 

-TL 

IT 

t 

L 

X 

H 

H 

_n_ 

IT 

t 

X 

L 

H 

H 

J"L 

IT 


H = HIGH Level -TT- = 0ne H| GH Level Pulse 

L = LOW Level "LT = One LOW Level Pulse 


T = Transition from LOW-to-HIGH 
4- = Transition from HIGH-to-LOW 


54LS122 (J, W); 74LS122 (N) 

Rext/ 
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Top View 


X = Don’t Care 
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Function Tables (Continued) 


’123 Dual Retriggerable One-Shots with Clear 
’123 


Inputs 

Outputs 

A A Clear 

Q Q 

H 

L H 

L H 

XL "LT 

_TL “L r 

L H 


’LS123 


Inputs 

Outputs 

Clear 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

t 

XL 

IX 

H 

i 

H 

XL 

“IX 

t 

L 

H 

XL 

“IX 


8602 


Pin Numbers 

Operation 

A 

B 

CLEAR 

i 

L 

■hh 


H 

T 

SHkIhH 


X 

X 




H = HIGH Level 
L = LOW Level 

t = Transition from LOW-to-HIGH 
J, = Transition from HIGH-to-LOW 
XL = One HIGH Level Pulse 
IX = One LOW Level Pulse 
X = Don’t Care 


Connection Diagrams (Continued) 


Rext/ 

v CC CextI CextI Q1 Q2 CLR 2 B2 A2 



Cext2 


Top View 

54LS123 (J, W); 74LS123 (N) 
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Rext/ 

Vcc CextI CextI Q1 02 CLR 2 B2 A2 



A1 B1 CLR 1 Q1 02 C E xt2 Rext/ GND 


Cext2 
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Top View 

9602 (J, W); 8602 (N) 


Rext/ 
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Top View 


•Pins for external timing. 
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Function Tables (Continued) 


’221 Dual One-Shots with Schmitt Trigger Inputs 


Inputs 

Outputs 

Clear 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

t 

_n_ 

i_r 

H 

4 

H 

_TL 

ix 

T 

L 

H 

_n_ 

i_r 


8601 


Inputs 

Outputs 

A1 

A2 

B1 

B2 

Q 

Q 

H 

H 

X 

X 

L 

H 

X 

X 

L 

X 

L 

H 

X 

X 

X 

L 

L 

H 

L 

X 

H 

H 

L 

H 

L 

X 

T 

H 

_TL 

IX 

L 

X 

H 

T 

XL 

IX 

X 

L 

H 

H 

L 

H 

X 

L 

T 

H 

XL 

IX 

X 

L 

H 

T 

XL 

IX 

H 

4 

H 

H 

XL 

IX 

4 

4 

H 

H 

XL 

IX 

4 

H 

H 

H 

XL 

IX 


H = HIGH Level 
L - LOW Level 

t = Transition from LOW-to-HIGH 
1 = Transition from HIGH-to-LOW 
-TL = One HIGH Level Pulse 
T_T = One LOW Level Pulse 
X = Don’t Care 

Applications 

The following circuits are shown with generalized one-shot 
connection diagram. 


NOISE DISCRIMINATOR (Figure 8) 

The time constant of the one-shot (O-S) can be adjusted so 
that an input pulse width narrower than that determined by 
the time constant will be rejected by the circuit. Output at Q2 


Connection Diagrams (Continued) 

54LS221 (J, W); 74LS221 (N) 

Rext/ 

Vcc CextI CextI 01 Q2 CLR 2 B2 A2 



9601 (J, W); 8601 (N) 


1 Cx I 

I R £XT / I NC J 


:c 1 c KT 

I 14 
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2 B 
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Top V 

4 1 

2 N 

iew 

5 

6 1 ’ 
GND 
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will follow the desired input pulse, with the leading edge 
delayed by the predetermined time constant. The output 
pulse width is also reduced by the amount of the time con- 
stant from Rx and Cx- 


Vcc 



TL/F/7508-22 
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FIGURE 8. Noise Discriminator (Continued) 
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FREQUENCY DISCRIMINATOR (Figure 9) 

The circuit shown in Figure 9 can be used as a frequency- 
to-voltage converter. For a pulse train of varying frequency 
applied to the input, the one-shot will produce a pulse con- 


stant width for each triggering transition on its input. The 
output pulse train is integrated by Ri and Ci to yield a wave- 
form whose amplitude is proportional to the input frequency. 
(Retriggerable device required.) 



TL/F/7508-24 

FIGURE 9. Frequency Discriminator 


ENVELOPE DETECTOR (Figures 10a and 10b) 

An envelope detector can be made by using the one-shot’s 
retrigger mode. The time constant of the device is selected 
to be slightly longer than the period of each cycle within the 
input pulse burst. Two distinct DC levels are present at the 
output for the duration of the input pulse burst and for its 


absence (see Figure 10a). The same circuit can also be 
employed for a specific frequency input as a Schmitt trigger 
to obviate input trigger problems associated with hysteresis 
and slow varying, noisy waveforms (see Figure 10b ). (Re- 
triggerable device required.) 





FIGURE 10b. Schmitt Trigger 
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FIGURE 10a. Envelope Detector (Retriggerable Device Required) 
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PULSE GENERATOR (Figure 11) 

Two one-shots can be connected together to form a pulse 
generator capable of variable frequency and independent 
duty cycle control. The Rxi and Cxi of O-SI determine 


the frequency developed at output Q-|. Rx 2 and Cx 2 of 
0-S2 determine the output pulse width at Qg. (Retriggera- 
ble device required.) 


Qt 

1 

1 . . 

a 2 

O-SI 

=D- 

0-S2 

CLR 01 

i n 

Qj 

CLR 2 


DUTY CYCLE = ■ 


FIGURE 11. Pulse Generator (Retriggerable Device Required) 

Note: K is the multiplication factor dependent of the device. Arrow indicates edge-trigger mode. 


DELAYED PULSE GENERATOR WITH OVERRIDE TO 
TERMINATE OUTPUT PULSE (Figure 12) 

An input pulse of a particular width can be delayed with the 
circuit shown in Figure 12. Preselected values of Rxi and 
Cxi determine the delay time via O-SI, while preselected 


values of Rx 2 and Cx 2 determine the output pulse width 
through 0-S2. The override input can additionally serve to 
modify the output pulse width. 
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FIGURE 12. Delayed Pulse Generator with Override to Terminate Output Pulse 
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MISSING PULSE DETECTOR (Figure 13) 

By setting the time constant of O-SI through Rxi and Cxi 
to be the least one full period of the incoming pulse period, 
the one-shot will be continuously retriggered as long as no 
missing pulse occurs. Hence, Qi remains LOW until a pulse 


is missing in the incoming pulse train, which then triggers 
0-S2 and produces an indicating pulse at Q2. (Retriggera- 
ble device required.) 


Vcc 



Vim 



I 

l 

L 


61 


DZ 

TL/F/7508-34 

FIGURE 13. Missing Pulse Detector (Retriggerable Device Required) 

PULSE WIDTH DETECTOR (Figure 14) 

The circuit of Figure 14 produces an output pulse at Vout if 
the pulse width at V|n is wider than the predetermined pulse 
width set by Rx and Cx- 


Vcc 
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FIGURE 14. Pulse Width Detector (Continued) 

BAND PASS FILTER ( Figure 15) 


TL/F/7508-36 


The band pass of the circuit is determined by the time con- (D-FF) clocks HIGH only when the cutoff frequency of 0-S2 

stants of the two low-pass filters represented by O-SI and has been exceeded. The output at Q 3 is gated with the de- 

0-S2. With the output at Q 2 delayed by C, the D-flip flop layed input pulse train at Q 4 to produce the desired output. 

(Retriggerable device required.) 
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FIGURE 15. Band Pass Filter (Retriggerable Device Required) 
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FM DATA SEPARATOR (Figure 16) 

The data separator shown in Figure 16 is a two-time con- 
stant separator that can be used on tape and disc drive 
memory storage systems. The clock and data pulses must 
fall within prespecified time windows. Both the clock and 
data windows are generated in this circuit. There are two 
data windows; the short window is used when the previous 
bit cell had a data pulse in it, while the long window is used 
when the previous bit cell had no data pulse. 

If the data pulse initially falls into the data window, the 
—SEP DATA output returns to the NAND gate that gener- 
ates the data window, to assure that the full data is allowed 
through before the window times out. The clock windows 
will take up the remainder of the bit cell time. 

Assume all one-shots and flip-flops are reset initially and the 
+ READ DATA has the data stream as indicated. 


With 0-S1 and 0-S2 inactive, +CLK WINDOW is active. 
The first +READ DATA pulse will be gated through the 
second AND gate, which becomes —SEP CLK for triggering 
of the R-S FF and the one-shots. With the D-FF off, 0-S1 
will remain reset. The —SEP CLK pulse will trigger 0-S2, 
whose output is sent to the OR gate, and its output be- 
comes + DATA WINDOW to enable the first AND gate. The 
next pulse on + READ DATA wil be allowed through the first 
AND gate to become —SEP DATA. This pulse sets the R-S 
FF, whose HIGH output becomes the data to the D-FF. The 
D-FF is clocked on by 0-S2 timing out and +CLK WIN- 
DOW becoming active. Q 4 will hold 0-S2 reset and allow 
0-S1 to trigger on the next clock pulse. 
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The next clock pulse (the second bit cell) is ANDed with 
+ CLK WINDOW and becomes the next— SEP CLK, which 
will reset the R-S FF and trigger 0-S1 . As 0-S1 becomes 
active, the + DATA WINDOW becomes active, enabling the 
first AND gate. With no data bit in the second bit cell, the 
R-S FF will remain reset, enabling the D-FF to be clocked 
off when +DATA WINDOW falls. When the D-FF is 
clocked off, Q4 will hold O-Sl reset and allow 0-S2 to be 
triggered. 

The third clock pulse (bit cell 3) is ANDed with +CLK WIN- 
DOW and becomes — SEP CLK, which continues re- 


setting the R-S FF and triggers 0-S2. When 0-S2 be- 
comes active, -FDATA WINDOW enables the first AND 
gate, allowing the data pulse in bit cell 3 to become — SEP 
DATA. This —SEP DATA will set the R-S FF, which en- 
ables the D-FF to be clocked on when -I- DATA WINDOW 
falls. When this happens, Q4 will hold 0-S2 reset and allow 
O-Sl to trigger. This procedure continues as long as there 
is clock and data pulse stream present on the +READ 
DATA line. 


Vcc 


+ READ DATA 



+ SEP DATA 


+ SEP CLK 
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PHASE-LOCKED LOOP VCO (Figure 17) 

The circuit shown in Figure 17 represents the VCO in the 
data separation part of a rotational memory storage system 
which generates the bit rate synchronous clocks for write 
data timing and for establishing the read data windows. 

The op-amp that performs the phase-lock control operates 
by having its inverting input be driven by two sources that 
normally buck one another. One source is the one-shot, the 
other source is the phase detector flip-flop. When set, the 
one-shot, through an inverter, supplies a HIGH-level voltage 
to the summing node of the op-amp and the phase detector 
FF, also through an inverter, supplies a canceling LOW-lev- 
el input. 

It is only when the two sources are out of phase with each 
other, that is one HIGH and the other LOW, that a positive- 
or negative-going phase error will be applied to the op-amp 
to effect a change in the VCO frequency. Figure 17 illus- 
trates the process of phase-error detection and correction 
when synchronizing to a data bit pattern. The rising edge of 
each pulse at DATA+PLO clocks the one-shot LOW and 
the phase detector FF HIGH. Since both outputs are still 
bucking each other, no change will be observed at the 


phase-error summing node. When the one-shot times out, if 
this occurs after the 2F clock has reset the phase detector 
FF to a LOW output, a positive pulse will be seen at the 
summing node until both the one-shot and the FF are reset. 
Any positive pulse will be reflected by a negative change in 
the op-amp output, which is integrated and reduces the pos- 
itive control voltage at the VCO input in direct proportion to 
the duration of the phase-error pulse. A negative phase-er- 
ror pulse occurs when the phase detector FF remains set 
longer than the one-shot. 

Negative phase-error pulse causes the integrated control 
voltage to swing positive in direct proportion to the duration 
of the phase-error pulse. It is recommended that a clamping 
circuit be connected to the output of the op-amp to prevent 
the VCO control voltage from going negative or more posi- 
tive than necessary. A back-to-back diode pair connected 
between the op-amp and the VCO is highly recommended, 
for it will present a high impedance to the VCO input during 
locked mode. This way, stable and smooth operation of the 
PLO circuit is assured. 
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FIGURE 17. Phase-Locked Loop Voltage Controlled Oscillator 
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A FINAL NOTE 

It is hoped that this brief note will clarify many pertinent and 
subtle points on the use and testing of one-shots. We invite 
your comments to this application note and solicit your con- 
structive criticism to help us improve our service to you. 
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Functional Index/Selection Guide 


•Several methods are used to represent typical values. For propagation delay typical values, the average ol the typical values of the two delays are used. 
pPHUTVP) + <PLH(TYP) j 

For power dissipation, the average of the typical values of current for all states the outputs can achieve is used (Iccl. Icch. kxz-) This current value is multiplied by 
nominal supply voltage (5V), and in some cases divided by the number of gates, bits, etc. All other typical values are singular typicals. 


Description 


Single 4-Bit 
Full Adders 


Device Type 


54/74LS283 

54/74S283 

54/74LS83A 


Typ* Carry 
Time (ns) 


Typ* Add 
Time (ns) 


Typ* Power 
Diss./Bit 
(mW) 



Arithmetic Logic Units, Carry Look-Ahead Generators 


Description 

Device Type 

4-Bit ALU/ 

Function 

Generators 

54/74AS181B 

54/74S181 

54/74181 

54/74S381 

54/74AS881B 

Carry 

Look-Ahead 

Generator 

54/74AS182 

54/74S182 

54/74AS264 

54/74AS282 



Buffers/Clock Drivers with Totem-Pole Outputs 

Low- High- 

Level Level 

Output Output 

Current Current 

(mA) (mA) 


Description 

Device Type 

Dual 4-Input 
NAND Buffers 

54ALS40A 

74ALS40A 

54/74S40 

54ALS1020A 

74ALS1020A 

Quad 2-Input 
NAND Buffers 

54ALS37A 

74ALS37A 

54LS37 

74LS37 

54/7437 

54ALS1000A 

74ALS1000A 

54AS1000A 

74AS1000A 


Package 

Availability 



N,M 

N 

N,M 

t 

t 

3-27 

t 

t 


t 

N,M 

t 


2-39 

N,M 

2-39 

N 

4-53 


t 

N.M 

t 

N 

t 

N 

t 


t Please see the ALS/AS Databook for this datasheet. 
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Buffers/Clock Drivers with Totem-Pole Outputs (Continued) 

Description 

Device Type 

Low- 

Level 

Output 

Current 

(mA) 

High- 

Level 

Output 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

(ns) 

Typ* 

Power 

Diss. 

/Gate 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

Quad 2-Input 

54ALS28A 


-1 

3.7 

4.5 



t 

NOR Buffers 

74ALS28A 


-2.6 

3.7 

4.5 


N,M 

t 


54ALS1 002A 

12 

-1 

3.7 

4.5 



t 


74ALS1 002A 

24 

-2.6 

3.7 

4.5 


N,M 

t 


54 AS 1036 A 

40 

-40 

2 

9.7 



t 


74AS1036A 

48 

-48 

2 

9.7 


N 

t 

Quad 2-Input 

54ALS1 032A 

12 

-1 

5.5 




t 

OR 

74ALS1 032A 

24 

-2.6 

5.5 



N,M 

t 


54AS1032A 

40 

-40 

2.5 

14 



t 


74AS1032A 

48 

-48 

2.5 

14 


N 

t 

Quad 2-Input 

54ALS1008A 

12 

-1 

5.6 

mm 



t 

AND 

74ALS1 008A 

24 

-2.6 

5.6 



N,M 

t 


54AS1008A 

40 

-40 

2.5 




t 


74AS1008A 

48 

-48 

2.5 

99 


N 

t 

Triple 

54ALS1010A 

12 

-1 

SB 

3.6 



t 

3-Input NAND 

74ALS1010A 

24 

-2.6 


3.6 


N,M 

t 

Triple 

54ALS1011A 

12 

-1 

■ 




t 

3-Input AND 

74ALS101 1 A 

24 

-2.6 

mm 1 



N,M 

t 

Hex Buffers 

54ALS1 034 

12 

-12 

4.5 

■I 



t 


74ALS1034 

24 

-15 

4.5 

IH 


N,M 

t 


54AS1034A 

40 

-40 

2.5 

11.9 



t 


74AS1034A 

48 

-48 

2.5 

11.9 


N 

t 

Hex Inverter 

54ALS1 004 

12 

mem 


3.3 

1 


t 

Buffers 

74ALS1 004 

24 



3.3 


N,M 

t 


54AS1004A 

40 

-40 

1.7 

8.5 



t 


74AS1004A 

48 

-48 

1.7 

8.5 

1 

N 

t 

Buffers/Clock Drivers with Open-Collector Outputs 



High- 

Low- 

Typ* 

Typ* 






Level 

Level 

Prop. 

Power 

Package 


Description 

Device Type 

Output 

Output 

Delay 

Diss. 

Availability 

Page 



Voltage 

Current 

Time 

/Gate 






V 

(mA) 

(ns) 

(mW) 

Mil 

Com 


Quad 2-Input 

54ALS38A 

5.5 

12 

14.5 

3.5 

■ 


t 

NAND Buffers 

74ALS38A 

5.5 

24 

14.5 

3.5 


N,M 

t 


54LS38 

5.5 

12 

15 

4.3 



2-41 


74LS38 

5.5 

24 

15 

4.3 


N,M 

2-41 


54/7438 

5.5 

48 

12.5 

24.4 


N.M 

4-55 


54LS26 

15 

4 

16 

2 



2-31 


74LS26 

15 

8 

16 

2 


N,M 

2-31 


54/7426 

15 

16 

13.5 

10 


N 

4-45 


54ALS1003A 

5.5 

12 

14.5 

3.5 

1 


t 


74ALS1003A 

5.5 

24 

14.5 

3.5 


N,M 

t 

t Please see the ALS/AS Databook for this datasheet. 
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Buffers/Clock Drivers with Open-Collector Outputs (Continued) 



High- 

Low- 

Typ* 

Typ* 






Level 

Level 

Prop. 

Power 

Package 


Description 

Device Type 

Output 

Output 

Delay 

Dlss. 

Availability 

Page 



Voltage 

Current 

Time 

/Gate 






(V) 

(mA) 

(ns) 

(mW) 

Mil 

Com 


Quad 2-Input 

54ALS33A 

5.5 

12 

13.5 

4.5 



t 

NOR Buffers 

74ALS33A 

5.5 

24 

13.5 

4.5 


N,M 

t 

Hex Buffers/ 

5407 

30 

30 

mm 

21 

H 


4-28 

Drivers 

7407 

30 

40 

UK 

21 


N,M 

4-28 


5417 

15 

30 

13 

21 



4-41 


7417 

15 

40 

13 

21 


N 

4-41 


54ALS1035 

5.5 

12 

12.5 

4.6 



t 


74ALS1035 

5.5 

24 

12.5 

4.6 


N,M 

t 

Hex Inverter 

5406 

30 

30 

12.5 

26 



■ 

Buffers/ 

7406 

30 

40 

12.5 

26 


N,M 


Drivers 

5416 

15 

30 

12.5 

26 



4-39 


7416 

15 

40 

12.5 

26 


N 

4-39 


54ALS1005 

5.5 

12 

12.5 

3.3 



t 


74ALS1005 

5.5 

24 

12.5 

3.3 


N, M 

t 

Buffer Gates with TRI-STATE® Totem-Pole Outputs 

Description 

Device Type 

Max 

Source 

Current 

(mA) 

Max 

Sink 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

Typ* 

Power 

Dlss. 

/Gate 

Package 

Availability 

Page 



(ns) 

(mW) 

Mil 

Com 


Quad Buffers 

54 LSI 25 A 

-1 

12 

10 

14.4 

| 




74LS125A 

-2.6 

24 

10 

14.4 


N,M 



54125 

-2 

16 

11 

40 



4-114 


74125 

-5.2 

16 

11 

40 


N 

4-114 


54LS126A 

-1 

12 

10 

14.4 



2-95 


74LS126A 

-2.6 

24 

10 

14.4 


N,M 

2-95 

Hex Buffers 

54LS365A 

-1 

12 

10 

10.8 



2-223 


74LS365A 

-2.6 

24 

10 

10.8 


N,M 

2-223 


54365 

-2 

32 


51.6 



4-210 


74365 

-5.2 

32 


51.6 


N 

4-210 


54LS367A 

-1 

12 

10 

10.8 



2-229 


74LS367A 

-2.6 

24 

10 

10.8 


N,M 

2-229 


54367 

-2 

32 

12 

51.6 



4-213 


74367 

-5.2 

32 

12 

51.6 


N 

4-213 

Hex Inverter 

54LS366A 

-1 

12 

10 

10.8 

H 


2-226 

Buffers 

74LS366A 

-2.6 

24 

10 

10.8 


N,M 

2-226 


54LS368A 

-1 

12 

10 

10.8 



2-232 


74LS368A 

-2.6 

24 

10 

10.8 

1 

N,M 

2-232 


54368 

-2 

32 


BBS 



4-216 


74368 

-5.2 

32 


mm. 


N 

4-216 

t Please see the ALS/AS Databook for this datasheet. 
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Functional index/Selection Guide 


Buffer Gates with TRI-STATE® Totem-Pole Outputs (Continued) 

Description 

Device Type 

Max 

Source 

Current 

(mA) 

Max 

Sink 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

(ns) 

Typ* 

Power 

Diss. 

/Gate 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

Octal Buffers 

54ALS465A 

-12 

12 

6.6 

8.6 



t 


74ALS465A 

-15 

24 

6.6 

8.6 


N.M 

t 


54LS465 

-2.6 

12 

14.5 

10 



2-247 


74LS465 

-5.2 

24 

14.5 

10 


N,M 

2-247 


54ALS467A 

-12 

12 

6.6 

9.1 



t 


74ALS467A 

-15 

24 

6.6 

9.1 


N,M 

t 


54LS467 

-2.6 

12 

14.5 

10 



2-247 


74LS467 

-5.2 

24 

14.5 

10 


N,M 

2-247 


54ALS2541 

-12 

12 

6 

10.8 



t 


74ALS2541 

-15 

24 

6 

10.8 


N,M 

t 


54ALS541 

-12 

12 

6 

10.8 



t 


74ALS541 

-15 

24 

6 

10.8 


N,M 

t 

Octal Inverter 

54ALS466A 

-12 


4.8 

7.5 



t 

Buffers 

74ALS466A 

-15 


4.8 

7.5 


N,M 

t 


54LS466 

-2.6 

12 

9.5 

8 



2-247 


74LS466 

-5.2 

24 

9.5 

8 


N,M 

2-247 


54ALS468A 

-12 

12 

4.7 

7.5 



t 


74ALS468A 

-15 

24 

4.7 

7.5 


N,M 

t 


54LS468 

-2.6 

12 

9.5 

8 



2-247 


74LS468 

-5.2 

24 

9.5 

8 

BH 

N,M 

2-247 


54ALS540 

-12 

12 

6.6 

10.8 



t 


74ALS540 

-15 

24 

6.6 

10.8 


N,M 

t 


54ALS5620 

-12 

12 

6.6 

18.3 



t 


74ALS5620 

-15 

24 

6.6 

18.3 


N,M 

t 

Quad Inverter 

54ALS242A 

-12 

12 

5.6 

16.3 



t 

Transceivers 

74ALS242A 

-15 

24 

5.6 

16.3 


N,M 

t 


54AS242 

-12 

48 

3.5 

33.8 



t 


74AS242 

-15 

64 

3.5 

33.8 


N 

t 

Quad 

54ALS243A 

-12 

12 

6 

23.3 

■ 


t 

Transceivers 

74ALS243A 

-15 

24 

6 

23.3 


N,M 

t 


54AS243 

-12 

48 

4 

45.8 



t 


74AS243 

-15 

64 

4 

45.8 


N 

t 


54LS243 

-15 

12 

12 

34.5 



2-182 


74LS243 

-15 

24 

12 

34.5 


N,M 

2-182 

Octal Inverter 

54AS231 

-12 

40 

3.5 

18.5 

j 


t 

Bus Buffers/ 

74AS231 

-15 

48 

3.5 

16.5 


N 

t 

Drivers 

54ALS240A 

-12 

12 

2.6 

6.5 

j 


t 


74ALS240A 

-15 

24 

2.6 

6.5 


N,WM 

t 


54AS240 

-12 

48 

3.5 

19.2 

j 


t 


74AS240 

-15 

64 

3.5 

19.2 


N 

t 


54LS240 

-12 

12 

10 

14.2 

j 


2-179 


74LS240 

-15 

24 

10 

14.2 


N,WM 

2-179 


54S240 

-12 

48 

5 

56.3 

j 


3-95 


74S240 

-15 

64 

5 

56.3 


N,WM 

3-95 


54S940 

-12 

48 

5 

56.3 

j 


3-132 


74S940 

-15 

64 

5 

56.3 


N 

3-132 


54ALS1240A 

-12 

8 

9 

5.9 

j 


t 


74ALS1240A 

-15 

16 

9 

5.9 


N,WM 

t 

t Please see the ALS/AS Databook for this datasheet. 
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Buffer Gates with TRI-STATE® Totem-Pole Outputs (Continued) 

Description 

Device Type 

Max 

Source 

Current 

(mA) 

Max 

Sink 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

(ns) 

Typ* 

Power 

Dlss. 

/Gate 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

Octal Bus 

54ALS241A 

-12 


4.3 

8.6 

J 


t 

Buffers/ 

74ALS241A 

-15 


4.3 

8.6 


N,WM 

t 

Drivers 

54AS241 

-12 


4 

24.6 

J 


t 


74AS241 

-15 

64 

4 

24.6 


N 

t 


54LS241 

-12 

12 

10 

14.2 

J 


2-179 


74LS241 

-15 

24 

10 

14.2 


N,WM 

2-179 


54S241 

-12 

48 

5 

67.2 

J 


3-95 


74S241 

-15 

64 

5 

67.2 


N 

3-95 


54ALS244A 

-12 

12 

4.3 

8.5 

J 


t 


74ALS244A 

-15 

24 

4.3 

8.5 


N.WM 

t 


54AS244 

-12 

48 

4 

24.1 

J 


t 


74AS244 

-15 

64 

4 

24.1 


N 

t 


54LS244 

-12 

12 

10 

24.6 

J 


2-185 


74LS244 

-15 

24 

10 

24.6 


N,WM 

2-185 


54S244 

-12 

48 

5 

67.2 

J 


3-95 


74S244 

-15 

64 

5 

67.2 


N 

3-95 


54S941 

-12 

48 

5 

67.2 

J 


3-132 


74S941 

-15 

64 

5 

67.2 


N,WM 

3-132 


54ALS1241 A 

-12 

12 

9 

5.9 

J 


t 


74ALS1241A 

-15 

24 

9 

5.9 


N.WM 

t 


54ALS1244A 

-12 

12 

9 

5.9 

J 


t 


74ALS1244A 

-15 

24 

9 

5.9 


N,WM 

t 

Octal 

54ALS245A 

-12 

12 

9 

21.7 

J 


t 

Transceivers 

74ALS245A 

-15 

24 

9 

21.7 


N.WM 

t 


54AS245 

-12 

32 

5.5 

49.1 

J 


t 


74AS245 

-15 

48 

5.5 

49.1 


N 

t 


54LS245 

-12 

12 

8 

36.3 

J 


2-188 


74LS245 

-15 

24 

8 

36.3 


N,WM 

2-188 


54ALS645A 

-12 

12 

5 

21.7 

J 


t 


74ALS645A 

-15 

24 

5 

21.7 


N.WM 

t 


54AS645 

-12 

48 

5.5 

49.2 

J 


t 


74AS645 

-15 

64 

5.5 

49.2 


N 

t 


54LS645 

-12 

12 

8 

36 

J 


2-251 


74LS645 

-15 

24 

8 

36 


N,WM 

2-251 


54ALS1243A 

-12 

8 

7 

19 

J 


t 


74ALS1243A 

-15 

16 

7 

19 


N,WM 

t 


54ALS1245A 

-12 

8 

9 

14 

J 

N,WM 

t 


74ALS1245A 

-15 

16 

9 

14 

J 

N,WM 

t 


54ALS1645A 

-12 

8 

7.5 

14.4 

J 


t 


74ALS1645A 

-15 

16 

7.5 

14.4 


N,WM 

t 

t Please see the ALS/AS Databook for this datasheet. 
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Functional Index/Selection Guide 


Buffer Gates with TRI-STATE® Totem-Pole Outputs (Continued) 


Description 

Device Type 

Max 

Source 

Current 

(mA) 

Max 

Sink 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

Typ* 

Power 

Diss. 

/Gate 

Package 

Availability 

Page 



(ns) 

(mW) 


Com 


Octal Inverter 

54ALS620A 

-12 


8 

14.6 

| 


t 

Transceivers 

74ALS620A 

-15 


8 

14.6 


N,WM 

t 


54AS620 

-12 


5.5 

32.7 



t 


74AS620 

-15 

64 

5.5 

32.7 


N 

t 


54ALS640A 

-12 

12 

5 

15.4 



t 


74ALS640A 

-15 

24 

5 

15.4 


N,WM 

t 


54AS640 

-12 

48 

4 

32.9 



t 


74AS640 

-15 

64 

4 

32.9 


N 

t 


54ALS1242A 

-12 

12 

5 

10.9 



t 


74ALS1242A 

-15 

24 

5 

10.9 


N,WM 

t 

Octal Trans- 

54AS230 


48 

3.5 




t 

ceivers with 
True and 
Inverting 
Outputs 

74AS230 

■ 

64 

3.5 

■ 

■ 

N 

t 

Octal Trans- 

54AS646 

-12 

32 

5 

93.8 



t 

ceivers with 

74AS646 

-15 

48 

5 

93.8 


N 

t 

Register 

54AS652 

-12 

32 

5 

93.8 



t 

Storage 

74AS652 

-15 

48 

5 

93.8 


N 

t 

Octal Inverter 

54AS648 

-12 

32 

6 

81.3 



t 

Transceivers 

74AS648 

-15 

48 

6 

81.3 


N 

t 

with Register 

54AS651 

-12 

32 

6 

81.3 

V. tU 


t 

Storage 

74AS651 

-15 

48 

6 

81.3 


N 

t 

Octal Inverting 
Tranceivers/ 
MOS Drivers 

54/74AS2620 

-2 

1 

■ 

38.3 


N 

t 

Octal Bus 

54/74ALS2645A 

■a 

TBD 

TBD 

TBD 

n 

N.WM 

t 

Transceivers/ 
MOS Drivers 

54/74AS2645 

mm 

1 

5.5 

47 

■ 

N 

t 


Code Converters 


Description 

Device Type 

Typ* Prop. 
Delay Time 

Typ* Power 
Diss. Total 

Package 

Availability 

Page 



(ns) 

(mW) 

Mil 

Com 


6-Bit Binary to 6-Bit 

54/741 85A 

25 



N 

4-185 

BCD Converters 

8899 

31 

m 


N 

4-243 

6-Bit BCD to 6-Bit Binary 

54/74184 

25 



N 

4-185 

or 4-Line to 4-Line BCD 
9’s/BCD 1 0’s Converters 

8898 

31 


■ 

N 

4-243 


t Please see the ALS/AS Databook for this datasheet. 
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Comparators 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Time 

Typ* 

Power 

Diss. 

Total 

Package 

Availability 

Page 



(ns) 

(mW) 

Mil 

Com 


4-Bit Magnitude 

54/74LS85 


52 

■ 

N.M 

2-61 

Comparator 

54/7485 


275 


N 

4-83 

6-Bit Magnitude 

71/8131 

20 

250 

HI 

N 


Comparators 

71/8136 

20 

250 


N 



71/8160 

21 

205 


N 

4-230 

8-Bit Identity 

54/74ALS520 

13.5 



N,M 

t 

Comparator 

54/74ALS521 

13.5 



N,M 

t 

8-Bit Identity 

54/74ALS518 

18.2 

55 

H 

N,M 

t 

Comparator with 

54/74ALS519 

18 

55 


N,M 

t 

Open-Collector 

54/74ALS522 

19 

45 


N,M 

t 

Outputs 

54/74ALS689 

11 

60 


N,M 

t 

10-Bit Magnitude 
Comparators 

71/8130 

21 

240 

j 

N 

4-222 


Counters, Asynchronous (Ripple Clock)/Negatlve-Edge-Trlggered 


Description 

Device Type 


Parallel 

Load 

Clear 

Typ* 

Power 

Diss. 

Total 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

4-Bit Binary 

54/74LS93 

32 



39 

mm 

N.M 

2-68 


54/7493A 

32 



160 

n 

N 

4-90 


54/74L93 

6 

None 


20 

n 

N 

5-22 


54/74LS293 

32 

None 


45 


N.M 

2-216 

Decade 

54/74LS90 

32 

Set-to-9 


40 

mm 

N.M 

2-68 


54/7490A 

32 

Set-to-9 

■ 

160 

.n 

N 

4-90 


54/74LS290 

32 

None 

ImiEim 

45 

mm 

N.M 

2-212 

Dual 4-Bit Decade 

54/74LS390 

25 

None 

High 

75 

j 

N.M 

2-240 

Dual 4-Bit Binary 

54/74LS393 

25 

None 

High 

75 

j 

N.M 

2-244 


t Please see the ALS/AS Databook for this datasheet. 
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Counters, Synchronous/Positive-Edge-Triggered 

Description 

Device Type 

1 

Parallel 

Load 

Clear 

Typ* 

Power 

Diss. 

Total 

(mW) 

Package 

Availability 

Page 


Com 

4-Bit Binary 

54/74ALS161B 

25 

Sync 

Async-L 

60 

J 

N,M 

t 


54/74AS161 


Sync 

Async-L 

200 

J 

N 

t 


54/74LS161A 

25 

Sync 

Async-L 

93 

J 

N,M 

2-123 


54/74S161 

40 

Sync 

Async-L 

475 

J 

N 

3-64 


54/74161A 

25 

Sync 

Async-L 

305 

J 

N 

4-148 


54/74ALS163B 

25 

Sync 

Sync-L 

60 

J 

N,M 

t 


54/74AS163 


Sync 

Sync-L 

200 

J 

N 

t 


54/74LS163A 

25 

Sync 

Sync-L 

93 

J 

N.M 

2-123 


54/74S163 

40 

Sync 

Sync-L 

475 

J 

N 

3-64 


54/741 63A 

25 

Sync 

Sync-L 

93 

J 

N 

4-148 


75/8556 

25 

Sync 

Sync-L 

375 

J 

N 

4-232 


93/8316 

25 

Sync 

Async-L 

305 

J 

N 

4-279 

4-Bit Binary 

54/74ALS169B 

25 

Sync 

None 

75 

J 

N.M 

t 

Up-Down 

54/74AS169 


Sync 

None 

230 

J 

N 

t 


54/74LS169A 

25 

Async 

None 

100 

J 

N,M 

2-141 


54/74ALS191 

25 

Async 

None 

60 

J 

N,M 

t 


54/74LS191 

20 

Async 

None 

90 

J 

N,M 

2-155 


54/74191 

20 

Async 

None 

325 

J 

N 

4-193 


54/74ALS193 

25 

Async 

Async-H 

60 

J 

N,M 

t 


54/74LS193 

25 

Async 

Async-H 

85 

J 

N,M 

2-161 


54/74193 

20 

Async 

Async-H 

325 

J 

N 

4-198 


75/85L63 

6 

Async 

Async-H 

40 

J 

N 

5-30 

Decade 

54/74ALS160B 

25 

Sync 

Async-L 

60 

mm 

N,M 

t 


54/74AS160 


Sync 

Async-L 

200 

■1 

N 

t 


54/74ALS162B 

25 

Sync 

Sync-L 

60 

■I 

N,M 

t 


54/74AS162 


Sync 

Sync-L 


H 

N 

t 


54/741 62A 

25 

Sync 

Sync-L 


H 

N 

4-148 


93/8310 

25 

Sync 

Async-L 


— 

N 

4-264 

Decade 

54/74ALS168B 

25 

Sync 

None 

75 

u 

N,M 

t 

Up/Down 

54/74AS168 


Sync 

None 

230 

mm 

N 

t 


54/74ALS190 

20 

Async 

None 

110 

r® 

N,M 

t 


54/74LS190 

20 

Async 

None 

100 

m 

N,M 

2-155 


54/74ALS192 

20 

Async 

Async-H 

60 

H 

N,M 

t 


75/85L60 

6 

Async 

Async-H 

40 

mm 

N 

5-30 

t Please see the ALS/AS Databook for this datasheet. 
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Data Selectors/Multiplexers 





Typ* Prop. Delay 

Typ* 






Type 

Data 

Time 

(ns) 

Power 

Package 


Description 

Device Type 

of 

Inver. 

Data 


Dlss. 

Availability 

Page 



Output 

Output 

to 

From 

Total 








Out 

Enable 

(mW) 

Mil 

Com 


Quad 2 to 1 

54/74ALS157 

Standard 

N/A 

4.3 

6.3 

39 

J 

N,M 

t 

Line 

54/74AS157 

Standard 

N/A 

3.5 

5.5 

95 

J 

N 

t 


54/74LS157 

Standard 

N/A 

9 

14 

49 

J 

N,M 

2-119 


54/74S157 

Standard 

N/A 

5 

8 

250 

J 

N 

3-59 


54/74157 

Standard 

N/A 

9 

14 

150 

J 

N 

4-145 


54/74ALS257A 

TRI-STATE 

N/A 

4.2 

6 

33 

J 

N.M 

t 


54/74AS257 

TRI-STATE 

N/A 

3.5 

4 

83 

J 

N 

t 


54/74LS257B 

TRI-STATE 

N/A 

12 

12 

50 

J 

N,M 

2-197 


54/74S257 

TRI-STATE 

N/A 

5 

41 

320 

J 

N 

3-105 


93/8322 

Standard 

N/A 

9 

14 

150 

J 

N 

4-290 


71/8123 

TRI-STATE 

N/A 

9.5 

N/A 

200 

J 

N 

4-219 

Quad 2 to 1 

54/74ALS158 

Standard 

4.2 

N/A 

6.1 

11.5 

J 

N,M 

t 

Line 

54/74AS1 58 

Standard 

2.5 

N/A 

4 

78 

J 

N 

t 

(Inverting) 

54/74LS158 

Standard 

7 

N/A 

12 

24 

J 

N,M 

2-119 


54/74S1 58 

Standard 

4 

N/A 

7 

195 

J 

N 

3-59 


54/74ALS258A 

TRI-STATE 

4.2 

N/A 

6 

29.2 

J 

N,M 

t 


54/73AS258 

TRI-STATE 

3 

N/A 

4.5 

58.5 

J 

N 

t 


54/74LS258B 

TRI-STATE 

12 

N/A 

12 

35 

J 

N,M 

2-197 


54/74S258 

TRI-STATE 

4 

N/A 

14 

280 

J 

N 

3-105 

Dual 4 to 1 

54/74ALS153 

Standard 

N/A 

16.5 

14.5 

37.5 

J 

N.M 

t 

Line 

54/74LS153 

Standard 

N/A 

14 

22 

31 

J 

N,M 

2-109 


54/74S153 

Standard 

N/A 

6 

9.5 

225 

J 

N 

3-56 


54/74153 

Standard 

N/A 

10.5 

20 

170 

J 

N 

4-136 


54/74ALS253 

TRI-STATE 

N/A 

8 

4.5 

35 

J 

N,M 

t 


54/74LS253 

TRI-STATE 

N/A 

15 

25 

38 

J 

N,M 

2-194 


54/74S253 

TRI-STATE 

N/A 

6 

12 

275 

J 

N 

3-102 


93/8309 

Standard 

12 

20 

20 

135 

J 

N 

4-261 

Dual 4 to 1 

54/74ALS352 

Standard 

6 


4.5 

32.5 

J 

N,M 

t 

Line (Inverting) 

54/74LS352 

Standard 

15 

N/A 

18 

31 

J 

N,M 

2-220 


54/74ALS353 

TRI-STATE 

6 

N/A 

4.5 

37.5 

J 

N.M 

t 

8 to 1 Line 

54/74ALS151 

Standard 

9.3 

7.8 

11 

37.5 

J 

N.M 

t 


54/74AS1 51 

Standard 

2.8 

3.5 

5 

130 

J 

N 

t 


54/74S151 

Standard 

4.5 

8 

9 

225 

J 

N 

3-52 


54/741 51 A 

Standard 

8 

16 

22 

145 

J 

N 

4-130 


54/74ALS251 

TRI-STATE 

9.4 

7.6 

7 

47 

J 

N.M 

t 


54/74LS251 

TRI-STATE 

17 

21 

21 

35 

J 

N.M 

2-191 


54/74S251 

TRI-STATE 

4.5 

8 

14 

275 

J 

N 

3-98 


93/8312 

Standard 

9 

16 

17 

135 

J 

N 

4-275 

16 to 1 Line 

54/74150 

Standard 

11 

N/A 

18 

200 

J 

N 

4-130 

t Please see the ALS/AS Databook for this datasheet. 
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Functional index/Seiection Guide 


Decoders/Demultiplexers 


Description 

Device Type 

Type 

of 

Output 

Typ* 

Select 

Time 

(ns) 

Typ* 

Enable 

Time 

(ns) 

Typ* 

Power 

Dlss. 

Total 

Package 

Availability 

Page 




(mW) 

Mil 

Com 


Dual 2 to 4 Line 

54/74LS139 

Totem 

22 

19 

34 

n 

N.M 

K 


54/74S139 

Totem 

7.5 

6 

300 

mm 

N 



54/74LS1 55 

Totem 

18 

15 

30 

U 

N,M 

2-115 


54/74155 

Totem 

21 

16 

250 

n 

N 

4-142 


54/74LS156 

Open-Collector 

33 

26 

31 


N,M 

2-115 

3 to 8 Line 

54/74ALS138 


8.5 

9 

25 

n 

N,M 

m 


54/74LS138 


22 

21 

31 

n 

N,M 



54/74S138 


8 

7 

225 

mm 

N 


3 to 8 Line Decoder 
with Address Register 

54/74ALS131 

Totem 

8.5 

10 

25 

m 

N,M 

t 

3 to 8 Line Decoder 
with Address Latch 

54/74ALS137 

Totem 

11 

10 

25 

■ 

N.M 

t 

4 to 1 0 Line 

54/74LS42 


17 

N/A 

35 

H 

N.M 

2-43 

BCD to 

54/7442 

’ l 

17 

N/A 

140 

mm 

N 

4-60 

Decimal 

93/8301 


20 

N/A 

125 

HI 

N 

4-258 

4 to 16 Line 

54/74LS154 


23 

19 

45 

n 

N,WM 

2-112 


54/74154 


19.5 

17.5 

170 

mm 

N 

4-139 


93/8311 


19.5 

17.5 

170 

n 

N 

4-271 

1 of 1 0 Decoder 

93/8301 

Totem 

19.5 

N/A 

125 


N 

4-258 


Decoder/Drivers, Display 


Description 

Device Type 

Output 

Sink 

Current 

(mA) 

Off- 

State 

Output 

Voltage 

Typ’ 

Power 

Diss. 

Total 

Blanking 

Package 

Availability 

Page 



(V) 

(mW) 


Mil 

Com 


BCD to 

54/7446A 

40 

30 


■H 

■■ 

N 


7-Segment 
Decoder/ Drivers 

54/7447A 

40 

15 


KJ 

H 

N 

El 

BCD to 

54/7442 

16 

5.5 

1 

Invalid 

j 

N 

4-60 

Decimal 

54/7445 

80 

30 


Invalid 

j 

N 

4-63 

Decoder/ 

54/74141 

7 

60 

80 

Invalid 

j 

N 

4-120 

Driver 

54/74145 

80 

15 

215 

Invalid 

j 

N 

4-123 

Nixie Driver 

54/7441 A 

7 

70 

105 

None 

j 

N 

4-57 


Flip-Flops, Gated 


Device Type 

Clear 

Preset 

Typ* 

fMAX 

(MHz) 

Data 

Setup 

Time 

(ns) 

Data 

Hold 

Time 

(ns) 

Typ* 
Power 
Diss. 
/FF (mW) 

Package 

Availability 

Page 

Mil 

Com 

54/74L72 

Yes 

Yes 

20 

0 

0 

3.8 

J 

N 

5-13 


t Please see the ALS/AS Databook for this datasheet. 
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Flip-Flops, Single and Dual J-K Edge Triggered 


Device Type 

Clear 

Preset 

Typ* 

*MAX 

(MHz) 

Data 

Setup 

Time 

(ns) 

Data 

Hold 

Time 

(ns) 

Typ* 
Power 
Diss. 
/FF (mW) 

Package 

Availability 

Page 

Mil 

Com 

54/74LS73A 

Yes 

No 


25 

5 

10 

J 

N,M 

2-48 

54/74LS107A 

Yes 

No 


20 

0 

10 

J 

N,M 

2-75 

54/74AS109A 

Yes 

Yes 


15 

0 

6 

J 

N,M 

t 

54/74AS109 

Yes 

Yes 

125 

3 

1 

28.8 

J 

N 

t 

54/74LS109A 

Yes 

Yes 

33 

25 

0 

10 

J 

N,M 

2-78 

54/74109 

Yes 

Yes 

33 

10 

6 

45 

J 

N 

4-103 

54/74AS1 12 

Yes 

Yes 

200 



95 

J 

N 

t 

54/74LS1 12A 

Yes 

Yes 

45 

20 

0 

10 

J 

N,M 

2-81 

54/74S1 12 

Yes 

Yes 

125 

6 

0 

75 

J 

N 

3-38 

54/74S1 13 

No 

Yes 

125 

6 

0 

75 

J 

N 

3-41 

90/8024 

Yes 

Yes 

40 

15 

10 

45 

J 

N 

4-251 


Flip-Flops, Dual D Edge Triggered with Preset and Clear 


Device Type 

Typ* 

fMAX 

(MHz) 

Data 

Setup 

Time 

(ns) 

Data 

Hold 

Time 

(ns) 

Typ* 
Power 
Diss. 
/FF (mW) 

Package 

Availability 

Page 

Mil 

Com 

54/74ALS74A 

30 

15 

0 

6 

J 

N,M 

t 

54/74AS74 

125 

2 

1 

26.3 

J 

N 

t 

54/74LS74A 

33 

20 

0 

10 

J 

N,M 

2-51 

54/74S74 

110 

3 

2 

75 

J 

N 

3-33 

54/7474 

25 

20 

5 

43 

J 

N,M 

4-74 

54/74L74 

6 

50 

15 

4 

J 

N 

5-19 


Flip-Flop, Octal D Edge Triggered with TRI-STATE Outputs 


Device Type 

Typ* 

fMAX 

(MHz) 

Data 

Setup 

Time 

(ns) 

Data 

Hold 

Time 

(ns) 

Typ* 
Power 
Diss. 
/FF (mW) 

Package 

Availability 

Page 

Mil 

Com 

54/74ALS374 

50 

10 

4 

10.8 

J 

N,WM 

t 

54/74AS374 

200 

3 

3 

50.3 

J 

N 

t 

54/74LS374 

50 

20 

0 

15.9 

J 

N,WM 

2-235 

54/74S374 

100 

5 

2 

60.9 

J 

N 

3-123 

54/74ALS534 

50 

10 

0 

10.4 

J 

N,WM 

t 

54/74AS534 

200 

3 

2 

50.3 

J 

N 

t 

54/74ALS564 

50 

15 

4 

8.5 

J 

N,WM 

t 

54/74ALS574A 

50 

15 

4 

8.5 

J 

N,WM 

t 

54/74AS574 

200 

3 

3 

50.4 

J 

N 

t 

54/74AS575 

160 

3 

3 

53 

J 

N 

t 

54/74ALS576A 

50 

15 

4 

8.5 

J 

N,WM 

t 

54/74AS576 

160 

3 

3 

52.5 

J 

N 

t 

54/74AS577 

160 

3 

3 

50.4 

J 

N 

t 

54/74ALS874A 

50 

15 

4 

10.8 

J 

N,WM 

t 

54/74AS874 

160 

2.5 

1 

62.5 

J 

N 

t 

54/74ALS876A 

50 

15 

4 

10.8 

J 

N,WM 

t 

54/74AS876 

160 

2.5 

1 

58 

J 

N 

t 

54/74AS878 

160 

3 

3 

62.5 

J 

N 

t 

54/74AS879 

160 

3 

3 

59 

J 

N 

t 


t Please see the AIS/AS Databook for this datasheet. 
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Functional Index/Selection Guide 


Flip-Flops, Single and Dual, Pulse Triggered 


Device Type 

Clear 

Preset 

Typ* 

fMAX 

(MHz) 

Data 

Setup 

Time 

(ns) 

Data 

Hold 

Time 

(ns) 

Typ* 
Power 
Diss. 
/FF (mW) 

Package 

Availability 

Page 

Mil 

Com 

54/7473 

BUBI 

■ai 

35 

0 

0 

50.0 

mm 

N 

4-71 

54/74 L73 


insi 

11 

0 

0 

3.8 

IS 

N 

5-16 

54/7476 


Yes 

20 

0 

0 

50.0 

HH' 

N 

4-80 

54/74107 


Yes 

20 

0 

0 

50.0 

M 

N 

4-100 


Gates, AND with Totem-Pole Outputs 


Description 

Device Type 

Typ* 

Prop. 

Delay 

Typ* 

Power 

Diss. 

Package 

Availability 

Page 



Time (ns) 

/Gate (mW) 

Mil 

Com 


Dual 4-Input 

54/74ALS21 

9 

2.2 

mm 

N.M 

t 


54/74AS21 

3.3 

12.5 


N 

t 


54/74LS21 

7.8 

4.5 


N,M 

2-29 

Triple 3-Input 

54/74ALS11A 

9 

2.1 

H 

N,M 

t 


54/74AS1 1 

3.3 

12.9 


N 

t 


54/74LS1 1 

7.8 

4.3 


N,M 

2-20 


54/74S1 1 

4.8 

31 

SHirTiB 

N 

3-19 

Quad 2-Input 

54/74ALS08 

6.5 

2.2 

mm 

N.M 

t 


54/74AS08 

3.3 

12.9 


N 

t 


54/74LS08 

7.8 

4.3 


N,M 

2-14 


54/74S08 

4.8 

31 

j 

N 

3-13 


54/7408 

15 

19 

j 

N 

4-30 

Gates, AND with Open-Collector Outputs 

Description 

Device Type 

Typ* 

Prop. 

Delay 

Typ* 

Power 

Diss. 

Package 

Availability 

Page 



Time (ns) 

/Gate (mW) 

Mil 

Com 


Triple 3-Input 

54/74ALS15 

17 

1.5 

J 

N,M 

t 

Quad 2-Input 

54/74ALS09 

17 

2.2 

m 

N,M 

t 


54/74LS09 

19 

4.3 


N,M 

2-16 


54/74S09 

6.5 

31 


N 

3-15 


54/7409 

18.5 

19.4 


N 

4-32 

Gates, AND-OR-INVERT with Totem-Pole Outputs 

Description 

Device Type 

Typ* 

Prop. 

Delay 

Typ* 

Power 

Diss. 

Package 

Availability 

Page 



Time (ns) 

/Gate (mW) 

Mil 

Com 


Dual 2-Wide 

54/74LS51 

7.5 

2.75 


N,M 


2-Input 

54/74S51 

3.5 

28 


N 


4-Wide 4-2-3-2 
Input 

54/74S64 

3.5 

29 

J 

N 

3-31 


t Please see the ALS/AS Databook for this datasheet. 
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Gates, NAND and Inverters with Open-Collector Outputs 

Description 

Device Type 

Typ* 

Prop. 

Delay 

Typ* 

Power 

Dlss. 

Package 

Availability 

Page 



Time (ns) 

/Gate (mW) 

Mil 

Com 


Dual 4-Input 
NAND Gates 

54/74ALS22B 

19 

1.3 

J 

N,M 

t 

Triple 3-Input 

54/74ALS12A 

18 

1.3 

mm 

N,M 

t 

NAND Gates 

54/74LS12 

21 

2 


N,M 

2-22 

Quad 2-Input 

54/74ALS01 

17 

1.3 

Bfl 

N,M 

t 

NAND Gates 

54/7401 

32 

10 


N 

4-16 


54/74ALS03B 

17 

1.3 


N,M 

t 


54/74LS03 

22 

2 


N,M 

2-8 


54/74S03 

7 

17.5 


N 

3-7 


54/7403 

10 

22 


N 

4-20 

Hex Inverters 

54/74ALS05A 

18 

1.5 

mm 

N.M 

t 


54/74LS05 

21 

2 


N,M 

2-12 


54/74S05 

7 

17.5 

y 

N,M 

3-11 


54/7405 

22 

10 


N 

4-24 

Gates, NAND and Inverters with Totem-Pole Outputs 

Description 

Device Type 

Typ* 

Prop. 

Delay 

Typ* 

Power 

Dlss. 

Package 

Availability 

Page 



Time (ns) 

/Gate (mW) 

Mil 

Com 


Dual 4-Input 

54/74ALS20A 

6.5 

1.3 

■Hj 

N,M 

t 

NAND Gates 

54/74AS20 

2 

8.7 


N 

t 


54/74LS20 

8 

2 


N,M 

2-27 


54/74S20 

4.5 

19 

. 

N 

3-21 


54/7420 

10 

10 


N 

4-43 


54/74L20 

33 

1 


N 

5-11 

Triple 3-Input 

54/74ALS10A 

7 

1.3 

mm 

N,M 

t 

NAND Gates 

54/74AS10 

2 

14 


N 

t 


54/74LS10 

8 

2 


N,M 

2-18 


54/74S10 

4.5 

19 


N 

3-17 


54/7410 

10 

10 

1 

N 

4-34 


54/74L10 

33 

1 


N 

5-9 

Quad 2-Input 

54/74ALS00A 

3.5 

1.25 


N.M 

t 

NAND Gates 

54/74AS00 

2 

8 


N 

t 


54/74LS00 

8 

2 


N,M 

2-4 


54/74S00 

4.5 

19 


N,M 

3-3 


54/7400 

10 

10 


N 

4-14 


54/74L00 

33 

1 


N 

5-3 


9002C 

10 

11 


N 

4-249 

t Please see the ALS/AS Databook for this datasheet. 
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Functional index/Selection Guide 


Gates, NAND and Inverters with Totem-Pole Outputs (Continued) 


Description 

Device Type 

Typ* 
Prop. 
Delay 
Time (ns) 

Hex Inverters 

54/74ALS04A 

3.5 


54/74AS04 

2 


54/74LS04 

8 


54/74S04 

4.5 


54/7404 

10 


54/74L04 

33 


54/74ALS14 

8 

8-Input NAND 

54/74ALS30A 

6.5 

Gates 

54/74AS30 

2 


54/74LS30 

10 


54/74S30 

4.5 


54/7420 

10 

13-Input NAND 

54/74ALS133 

7 

Gate 

54/74S133 

6 

Hex Non-Inverter 

54/74AS34 

4.5 




Gates, NOR with Totem-Pole Outputs 


Description 

Device Type 

Typ* 
Prop. 
Delay 
Time (ns) 

Typ* 

Power 

Dlss. 

/Gate (mW) 

Triple 3-Input 

54/74ALS27 

5.5 

2.5 

NOR Gates 

54/74AS27 

2 

12.2 


54/74LS27 

10 

4.5 


54/7427 

8.5 

22 

Quad 2-Input 

54/74ALS02 

5 

1.9 

NOR Gates 

54/74AS02 

2 

10.1 


54/74LS02 

10 

2.75 


54/74S02 

5 

29 


54/7402 

10 

14 


54/74L02 

33 

1.5 




t Please see the ALS/AS Databook for this datasheet. 
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Gates, OR with Totem-Pole Outputs 


Description 

Device Type 

Typ* 
Prop. 
Delay 
Time (ns) 

Typ* 

Power 

Diss. 

/Gate (mW) 

Package 

Availability 

Page 

Mil 

Com 

Quad 2-Input 

54/74ALS32 

5.5 

2.8 

J 

N.M 

t 

OR Gates 

54/74AS32 

3.5 

14.9 

J 

N 

t 


54/74LS32 

10 

5 

J 

N,M 

2-37 


54/74S32 

5 

35 

J 

N 

3-25 


54/7432 

12 

24 

J 

N 

4-51 

Quad 2-Input 

54/74ALS86 

7 

3.75 

J 

N,M 

t 

Exclusive 

54/74AS86 



J 

N 

t 

OR Gates 

54/74LS86 

10 

7.5 

J 

N,M 

2-65 


54/74S86 

9 

62.5 

J 

N 

3-36 


54/7486 

14 

41 

J 

N 

4-87 


Latches 


Description 

Device Type 

No. 

of 

Bits 

Clear 

Outputs 

Typ.* 

Prop. 

Delay 

Time 

Typ* 

Power 

Diss. 

Total 

Package 

Availability 

Page 






(ns) 

(mW) 

Mil 

Com 


Addressable 

54/74LS259 

8 

Low 

Q 

17 

110 

J 

N,WM 

2-202 

Latches 

54/74259 

8 

Low 

Q 

21 

150 

J 

N 

4-207 


93/8334 

8 

Low 

Q 

21 

280 

J 

N 

4-293 

DG (Clocked) 

54/74LS75 

nn 

B!B 

Q.Q 

11 

32 

J 

N,M 

2-54 

Latches 

54/7475 


■Esa 

Q.Q 

15 

160 

J 

N 

4-77 

S,R Latches 

54/74LS279 

4 

None 

Q 

12 

19 

J 

N,M 

2-205 

Dual 4-Bit 

54/74ALS880A 

n 


Q 

9 

88.3 

J 

N,M 

t 

Latches 

54/74AS880 

m 

BIS 

Q 

6 

391.5 

J 

N 

t 

Octal Latch 

54/74ALS273 

8 

Low 

Q 

12 

50 

J 

N,M 

t 

TRI-STATE 

54/74ALS373 

8 

None 

Q 

10 

70 

J 

N,WM 

t 

Octal 

54/74AS373 

8 

None 

Q 

6 

300 

J 

N 

t 

Latches 

54/74LS373 

8 

None 

Q 

17 

120 

J 

N,WM 

2-235 


54/74S373 

8 

None 

Q 

12 

525 

J 

N,WM 

3-123 


54/74ALS573A 

8 

None 

Q 

9 

68.3 

J 

N,WM 

t 


54/74AS573 

8 

None 

Q 

4.5 

293 

J 

N 

t 

TRI-STATE 

54/74ALS533 

8 

None 

Q 

10 

75.8 

J 

N,WM 

t 

Inverting 

54/74AS533 

8 

None 

Q 

5 

328 

J 

N 

t 

Octal 

54/74ALS563 

8 

None 

Q 

13 

68.3 

J 

N,WM 

t 

Latches 

54/74ALS580A 

8 

None 

Q 

9 

68.3 

J 

N.WM 

t 


54/74AS580 

8 

None 

Q 

4.5 

330 

J 

N 

t 

Dual 4-Bit 

54/74ALS873A 

mm 

Low 

Q 

10 

68.3 

J 

N,WM 

t 

TRI-STATE 

Latches 

54/74AS873 

H 

Low 

Q 

4.5 

330 

J 

N 

t 


t Please see the ALS/AS Databook for this datasheet. 
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Line Drivers 


Description 

Device Type 

Low- 

Level 

Output 

Current 

(mA) 

High- 

Level 

Output 

Current 

(mA) 

Typ* 

Prop. 

Delay 

Time 

(ns) 

Typ* 

Power 

Dlss. 

/Gate 

(mW) 

Package 

Availability 

Page 


Com 

Dual 4-Input NAND 

54/74S140 

60 

-40 

4 

43.8 

J 

N 

3-50 

Hex 2-Input 

54ALS804 

12 

-1 

2.7 

3.3 

J 


t 

NAND 

74ALS804 

24 

-2.6 

2.7 

3.3 


N,M 

t 


54AS804B 

40 

-40 

2 

7.7 

J 


t 


74AS804B 

48 

-48 

2 

7.7 


N 

t 


54AS1804 

40 

-40 

2 

7.7 

J 


t 


74AS1804 

48 

-48 

2 

7.7 


N 

t 

Hex 2-Input 

54ALS805 

12 

-12 

3 

4.1 

■Si 


t 

NOR 

74ALS805 

24 

-15 

3 

4.1 


N,M 

t 


54AS805B 

40 

-40 

1.6 

9.6 



t 


74AS805B 

48 

-48 

1.6 

9.6 


N 

t 


54AS1805 

40 

-40 

1.6 

9.6 



t 


74AS1805 

48 

-48 

1.6 

9.6 


N 

t 

Hex 2-Input 

54ALS808 

12 

-12 

4.3 

n 



t 

AND 

74ALS808 

24 

-15 

4.3 

mmR 


N,M 

t 


54AS808B 

40 

-40 

3 

10.6 



t 


74AS808B 

48 

-48 

3 

10.6 


N 

t 


54AS1808 

40 

-40 

3 

10.6 



t 


74AS1808 

48 

-48 

3 

10.6 


N 


Hex 2-Input 

54ALS832 

12 

-12 

4 

5.6 



■S 

OR 

74ALS832 

24 

-15 

4 

5.6 


N,M 



54AS832B 

40 

-40 

2.5 

12.9 



t 


74AS832B 

48 

-48 

2.5 

12.9 


N 



54AS1832 

40 

-40 

2.5 

12.9 





74 AS 1832 

48 

-48 

2.5 

12.9 


N 

HU 


Multipliers 


Description 

Device 

Package Availability 

Page 

Type 

Mil 

Com 

4-Bit by 4-Bit Parallel 

78/8875A 

J 

N 


Binary Multipliers 

78/8875B 

J 

N 



t Please see the ALS/AS Databook for this datasheet. 
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One Shots, Retriggerable 


Description 

Device Type 

No. of 
Inputs 

Dir. 

Clear 

Output 
Pulse 
Range (ns) 

Typ* 

Total 

Power 

Diss. 

(mW) 

Package 

Availability 

Page 

Pos 

Neg 


Com 

Single 

54/74LS122 

2 

2 

■iipj 

45 ns-inf. 

mm- 

n 

N.M 

2-84 


96/8601 

2 

2 


50 ns-inf. 

MM 


N 

4-297 

Dual 

54/74LS123 

1 

1 


90 ns-inf. 

60 

mm 

N,M 

n 


54/74123 

1 

1 


45 ns-inf. 


n 

N 



96/8602 

1 

1 

1 Yes 

72 ns-inf. 

— 

mm 

N 



One Shots with Schmitt-Trigger Inputs 


Description 

Device Type 

No. of 
Inputs 

Dir. 

Clear 

Output 
Pulse 
Range (ns) 

Typ* 

Total 

Power 

Diss. 

(mW) 

Package 

Availability 

Page 

Pos 

Neg 


Com 

Single 

54/74121 

1 

2 

Yes 

40 ns-28s 

90 

J 

N 

4-106 

Dual 

54LS221 

1 

1 

Yes 

20 ns-49s 

65 

mm 




74LS221 

1 

1 


20 ns-49s 

23 

■B 

N,M 



Parity Generators/Checkers 


Description 

Device Type 

Typ* 
Prop. 
Delay 
Time (ns) 

Typ* 

Power 

Diss. 

Total (mW) 

Package 

Availability 

Page 

Mil 

Com 

8-Bit Odd/Even Parity 
Generators/Checkers 

54/74180 

35 

170 

m 

N 

4-174 

9-Bit Odd/Even Parity 
Generators/Checkers 

54/74S280 

54/74AS280 

13 

7.3 

335 

135 

H 

N.M 

N 


9-Bit Parity 
Generator/Checker 
with Bus Driver 
Parity I/O Port 

54/74AS286 

9.3 

160 

j 

N 

t 

Priority Encoders 

Description 

Device Type 

Typ* 
Prop. 
Delay 
Time (ns) 

Typ* 

Power 

Diss. 

Total (mW) 

Package 

Availability 

Page 

Mil 

Com 

Cascadable Octal 
Priority Encoders 

54/74148 

93/8318 

12 

12 


H 

N 

N 

4-126 

4-286 


Register Files 


Description 

Device Type 

Typ* 

Address 

Time 

(ns) 

Typ* 

Read 

Enable 

Time 

(ns) 

Data 

Input 

Rate 

(MHz) 

Typ* 

Power 

Diss. 

Total 

(mW) 

Package 

Availability 

Page 

Mil 

Com 

4 Words of 4 Bits 
with TRI-STATE Outputs 

54/74LS670 

24 

19 

20 

135 

■ 

N.M 

2-254 


t Please see the ALS/AS Databook for this datasheet. 
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Registers, Other 

Description 

Device Type 

13 

Asyn. 

Clear 

Typ* 

Power 

Dlss. 

Package 

Availability 

Page 





Total (mW) 

■■ 

Com 


Quad Bus 

54/74LS173A 

mm 


85 

mm 

N.M 

mm 

Buffer Registers 

54/74173 

9 KB' 


250 

mM 

N 

wtsm 

Quad D-Type 

54/74ALS175 

60 

Low 

47.5 

mm 

N,M 

t 

Registers 

54/74AS175 

160 

Low 

395 

mm- 

N 

t 


54/74LS175 

40 

Low 

55 

mm 

N,M 

2-150 


54/74S175 

90 

Low 

300 

■9 

N 

3-70 


54/74175 

40 

Low 

150 

M 

N 

4-169 

Quad Multi- 
plexers with Storage 

54/74L98 

15 

None 

30 

n 

N 

5-28 

Hex D-Type 

54/74ALS174 

60 

Low 

50 

mm 

N,M 

t 

Registers 

54/74AS174 

160 

Low 

395 

in 

N 

t 


54/74LS174 

40 

Low 

80 

119 

N,M 

2-150 


54/74S174 

90 

Low 

450 

H 

N 

3-70 


54/74174 

40 

Low 

225 

mm 

N 

4-169 

8-Bit Universal 
Shift/Storage 
Registers 

54/74S299 

60 

Low 

700 

■ 

N 

3-118 

Octal D-Type 

54/74ALS374 

50 

None 

86 

j 

N,WM 

t 

Registers 

54/74AS374 

200 

None 

402 

j 

N 

t 


54/74LS374 

50 

None 

128 

j 

N,WM 

2-235 


54/74S374 

100 

None 

487 

j 

N,WM 

3-123 


54/74ALS534 

50 

None 

83 

j 

N,WM 

t 


54/74AS534 

200 

None 

328 

j 

N 

t 


54/74ALS574A 

40 

None 

68 

j 

N,WM 

t 


54/74AS574 

160 

None 

403 

j 

N 

t 


54/74AS575 

160 

None 

383 

j 

N 

t 


54/74ALS576A 

50 

None 

68 

j 

N,WM 

t 


54/74AS576 

160 

None 

420 

j 

N 

t 


54/74AS577 

160 

None 

420 

j 

N 

t 


54/74ALS874A 

50 

Low 

87 

j 

N,WM 

t 


54/74AS874 

160 

Low 

500 

j 

N 

t 


54/74ALS876A 

50 

None 

87 

j 

N,WM 

t 


54/74AS876 

160 

None 

500 

j 

N 

t 


54/74AS878 

160 

Low 

500 

j 

N 

t 


54/74AS879 

160 

Low 

500 

j 

N 

t 

8-Bit Dual Rank 

54/74LS952 

36 


305 

— 

N,M 

2-258 

Shift Register 

54/74LS962 

36 


305 

mm 

N,M 

2-264 

Successive 

2502C 

mm 



n 

N 

4-4 

Approximation 

2503C 

SB' 



mm 

N 

4-4 

Registers 

2504C 

21 

None 

450 


N 

4-4 

Octal Bus 

54/74ALS646 

40 

None 

255 

n 

N,WM 

t 

Transceivers 

54/74ALS648 

40 

None 

260 


N,WM 

t 

And 8-Bit 
Storage Register 

54/74ALS652 

40 

None 

255 

■ 

N,WM 

t 

t Please see the ALS/AS Databook for this datasheet. 
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Registers, Shift 


Description 

Device Type 

Parallel-In 

Parallel-Out 

(Bidirectional) 

54/74LS194A 

54/74S194 

54/74194 

Parallel-In 

Parallel- 

Out 

54/7495 

54/74L95 

54/74LS195A 

54/74S195 

93/8300 

Parallel-In 

Serial-Out 

76/86L90 

54/74LS165 

54/74ALS165 

54/74LS166 

54/74166 

54/74ALS166 

Serial-In 

Parallel- 

Out 

54/74LS164 

54/74164 



Package 

Availability p a g e 


N.M 2-166 

N 3-87 

N 4-203 


N 4-97 

N 5-25 

N,M 2-170 

N 3-91 

N 4-254 


Schmitt-Triggers with Totem-Pole Outputs 


Description 

Device Type 

Dual 4-Input 
NAND Schmitt 
Triggers 

54/74ALS13 

Quad 2-Input 
NAND Schmitt 
Triggers 

54/74LS132 

54/74132 

54/74ALS132 

Hex Schmitt 

Trigger 

Inverters 

54/74LS14 

54/7414 

54/74ALS14 


Typ* 
Prop. 
Delay 
Time (ns) 


Typ.* 

Hysteresis 

(V) 
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DC Operating Conditions and Characteristics 


GENERAL DEFINITIONS 

I: Current is the flow of electric charge from one potential to 
another through a conductor. The unit of measure is the 
Ampere, or Amp, abbreviated A. One Amp is equal to the 
current flowing through one ohm of resistance when one 
volt is applied across that resistance. Common units found 
in the semiconductor industry are the milliampere, abbrevi- 
ated mA, equal to 0.001 A and the microampere, abbreviat- 
ed ju.A, equal to 0.000001 A. Negative current is defined as 
current flowing out of a device terminal and positive current 
is defined as current flowing into a device terminal. 

V: Voltage, or the electromotive force which causes current 
to flow through a conductor. One Ampere of current flowing 
through one ohm of resistance develops a potential differ- 
ence of one volt across that resistance. The unit of measure 
is the Volt, abbreviated V, and a common unit is the millivolt, 
abbreviated mV, equal to 0.001V. 

INPUT CURRENT PARAMETERS 
l| Maximum High Level Input Current: Current flowing into 
an input when that input has the maximum voltage specified 
for the family applied to it. This test is used to guarantee the 
minimum reverse breakdown voltage of the input structure. 
I|H High Level Input Current: The current flowing into an 
input when that input has a high level voltage equal to the 
minimum high level output voltage specified for the family. 
This test is used to check the emitter-to-emitter leakage and 
the inverse transistor action of a multi-emitter transistor in- 
put, the input leakage of a diode, PNP transistor, or C-B 
short type of input, and to guarantee the fan-in specified for 
the family. 

IlK Input Clamp Current: The current flowing out of an in- 
put when that input is pulled below ground. This test is used 
to guarantee the integrity of the input clamp diode. The input 
clamp diode is used to limit the voltage swings on the input 
by clamping the negative excursions to a level equal to one 
diode drop below ground. This serves to reduce ringing on 
an incoming signal. Pulling the input below ground for an 
extended length of time can cause parasitic transistor action 
to occur between adjacent tanks on the die which can 
cause erroneous data to occur on the outputs of the device. 
To prevent this, voltages on the inputs during operation 
(other than high speed ringing) should be limited to no more 
than 0.5V below ground at all times. 

I|L Low Level Input Current: The current flowing out of an 
input when a low level voltage equal to the maximum low 
level output voltage specified for the family is applied to the 
input. This test is used to check the input pullup resistor on 
an MET or a diode input and to guarantee the specified fan- 
in of the family. 

It+ Current at Positive-Going Threshold Point: The cur- 
rent flowing out of a transition-operated (Schmitt trigger) in- 
put when a voltage equal to the positive going threshold 
voltage is applied to the input. 

It - Current at Negative-Going Threshold Point: The 

current flowing out of a transition-operated (Schmitt trigger) 
input when a voltage equal to the negative going threshold 
voltage is applied to the input. 


OUTPUT CURRENT PARAMETERS 
Icex Output Leakage Current: The current flowing into an 
open collector output when input conditions have been ap- 
plied that, according to the product specification, will cause 
the output to be in the logic high state. This test checks the 
reverse breakdown of the output transistor. 
lo(°f f ) Off-State Output Current: The current flowing into 
an output with input conditions applied that, according to the 
product specification, will cause the output switching ele- 
ment to be in the off state. 

NOTE: This parameter is usually specified for open collector outputs intend- 
ed to drive devices other than logic circuits, such as displays. Any 
leakage current applied to a display may cuase the display to be 
activated. 

Ioh High Level Output Current: The current flowing out of 
an output with input conditions applied that, according to the 
product specification, will establish a logic high level at the 
output. This test guarantees the current sourcing (drive) ca- 
pability of the output and the fan-out specified for the family. 
Iol Low Level Output Current: The current flowing into an 
output with input conditions applied that, according to the 
product specification, will establish a logic low level at the 
output. This test guarantees the current sinking capability of 
the output and the fan-out specified for the family. 

Iqs Output Short-Circuit Current: The current out of an 
output when that output is shorted to ground, or another 
specified potential, with input conditions applied that, ac- 
cording to the product specification, will establish a logic 
high level at the output. 

loz High-Impedance State Output Current: These tests 
guarantee that the device will not excessively load a bus 
line when the device output is put into the TRI-STATE® 
mode. 

•ozh (° r Isink): The current flowing into an output with input 
conditions applied to the output control pin such that the 
output is in the high impedance state and input conditions 
applied to the other inputs that, according to the product 
specification, will establish a logic low level at the output. 
■oZL( or ■SOURCE): The current flowing out of an output with 
input conditions applied to the output control pin such that 
the output is in the high impedance state and input condi- 
tions applied to the other inputs that, according to the prod- 
uct specification, will establish a logic high level at the out- 
put. 

SUPPLY CURRENT PARAMETERS 
■cch Supply Current (outputs in the high state): The cur- 
rent flowing into the Vcc terminal of a device with input 
conditions applied that, according to the product specifica- 
tion, will establish a logic high level at the output(s). 

■ccl Supply Current (outputs in the low state): The cur- 
rent flowing into the Vcc terminal of a device with input 
conditions applied that, according to the product specifica- 
tion, will establish a logic low level at the output(s). 
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DC Operating Conditions and Characteristics (Continued) 


Iccz Supply Current (outputs In the high-impedance 
state): The current flowing into the Vcc terminal of a device 
with input conditions applied that, according to the product 
specification, will establish a high impedance state at the 
output. 

INPUT VOLTAGE PARAMETERS 
BV|n Input Breakdown Voltage: The maximum voltage 
that the device is guaranteed to be able to withstand without 
exceeding the maximum input current specification. 

Vp Input Forward Voltage: The voltage applied to the input 
of a device that causes the input structure to become for- 
ward biased; usually equal to the maximum output low volt- 
age specified for the family. 

Vih High Level Input Voltage: The minimum positive volt- 
age level that can be applied to an input terminal of a device 
and be recognized as a logic high level. 

V|K Input Clamp Voltage: The input clamp voltage specifi- 
cation checks the quality of the input diode whose purpose 
is to damp out ringing. This is not intended to be an operat- 
ing condition and if this voltage is allowed to persist for any 
length of time, parasitic transistor action will occur between 
adjacent geometry tanks and circuit performance will be de- 
graded, in some cases to the point of failure. 

Vil Low Level Input Voltage: The maximum positive volt- 
age level that can be applied to an input terminal of a device 
and be recognized as a logic low level. 

Vr Input Reverse Voltage: The voltage applied to an input 
of a device that causes the input structure to become re- 
verse biased; usually equal to the minimum high level output 
voltage specified for the family. 


Vf+ Positive-Going Threshold Voltage: The voltage lev- 
el at a transition-operated (Schmitt trigger) input that causes 
operation of the logic element according to specification as 
the input voltage rises from a level below the negative-going 
threshold voltage, Vj— . 

Vj- Negative-Going Threshold Voltage: The voltage lev- 
el at a transition-operated (Schmitt trigger) input that causes 
operation of the logic element according to specification as 
the input voltage falls from a level above the positive-going 
threshold voltage, Vj+. 

OUTPUT VOLTAGE PARAMETERS 
Voh High Level Output Voltage: The voltage at an output 
terminal with input conditions applied that, according to the 
product specification, will establish a high level at the out- 
put. 

Vol Low Level Output Voltage: The voltage at an output 
terminal with input conditions applied that, according to the 
product specification, will establish a low level at the output. 
Vo(off) Off-State Output Voltage: The voltage at an out- 
put terminal with input conditions applied that, according to 
the product specification, will cause the output switching el- 
ement to be in the off state. 

NOTE: This characteristic is usually specified only for outputs without inter- 
nal pull-up elements Intended for driving devices other than logic 
circuits. 

Vo(on) On-State Output Voltage: The voltage at an output 
terminal with input conditions applied that, according to the 
product specification, will cause the output switching ele- 
ment to be in the on state. 

NOTE: This characteristic is usually specified only for outputs without inter- 
nal pull-up elements intended for driving devices other than logic 
circuits. 
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AC Operating Conditions and Characteristics 


INPUT PARAMETERS 

f MAX Maximum Clock Frequency: The highest rate at 
which the clock input of a bistable circuit can be driven 
through its required sequence while maintaining stable tran- 
sitions of logic levels at the output with input conditions es- 
tablished that should cause changes of output logic level in 
accordance with the specification. Unless otherwise speci- 
fied, this test is performed with no restrictions on input rise 
and fall times or duty cycle. 

NOTE: A minimum value is specified that is the highest frequency at which 
all devices are guaranteed to function correctly. 

tn Hold Time; The interval during which a signal must be 
maintained at a given data input after an active transition at 
another given input. 

NOTE: A minimum value is specified that is the smallest time interval above 
which all devices are guaranteed to function correctly. 

tyy Pulse Width: The time interval between specified volt- 
age reference points on the leading and trailing edges of a 
pulse waveform. 

NOTE: A minimum value is specified that is the smallest time interval at 
which correct operation of the logic element is guaranteed. 

tREC Recovery Time: The time interval needed to switch a 
memory-type device from a write mode to a read mode and 
to obtain valid data signals at the output. 

NOTE: A minimum value is specified that is the smallest time interval at 
which correct operation of the device is guaranteed. 

tREL Release Time: The time interval between one control 
input going inactive and another input going active after 
which the inactive input no longer has any influence on the 
device operation. 

NOTE: A minimum value is specified that is the smallest time interval at 
which correct operation of the logic element is guaranteed. 

ts Set-Up Time: The time interval during which a stable 
signal must be maintained at a specified input terminal be- 
fore an active transition at another specified input terminal. 
NOTE: A minimum value is specified that is the smallest time interval at 
which correct operation of the logic element Is guaranteed. 

tR Rise Time: The time interval between a specified low- 
level voltage and a specified high-level voltage on a wave- 
form that is changing from a defined low level to a defined 
high level. Common defined levels are from 10% of the sig- 
nal amplitude to 90% of the signal amplitude, 
tp Fall Time: The time interval between a specified high-lev- 
el voltage and a specified low-level voltage on a waveform 
that is changing from a defined high level to a defined low 
level. Common defined levels are from 90% of the signal 
amplitude to 10% of the signal amplitude. 

OUTPUT PARAMETERS 

tpzH Output Enable Time to a High Logic Level: The 

propagation delay time between the specified voltage refer- 
ence points on the input and output waveforms with a TRI- 
STATE output changing from a high impedance (off) state to 
the defined high state. 

tpzL Output Enable Time to a Low Logic Level: The prop- 
agation delay time between the specified voltage reference 
points on the input and output waveforms with a TRI-STATE 
output changing from a high impedance (off) state to the 
defined low state. 


tpHz Output Disable Time from a High Logic Level: The 

propagation delay time between the specified voltage refer- 
ence points on the input and output waveforms with a TRI- 
STATE output changing from the defined high state to the 
high impedance (off) state . 

tpLz Output Disable Time from a Low Logic Level: The 

propagation delay time between the specified voltage refer- 
ence points on the input and output waveforms with a TRI- 
STATE output changing from the defined low state to the 
high impedance (off) state . 

twouT Output Pulse Width: The time interval between 
specified voltage reference points on the leading and trail- 
ing edges of an output waveform. 

NOTE: This is usually only specified for monostabte elements. 
tpLH Propagation Time, Low to High: The time between 
the specified voltage reference points on the input and out- 
put waveforms with the output changing from a low logic 
level to a high logic level. 

tpHL Propagation Delay, High to Low: The time between 
the specified voltage reference points on the input and out- 
put waveforms with the output changing from a high logic 
level to a low logic level. 

t?LHi *r Transition Time, or Rise Time: The time interval 
between a specified low-level voltage and a specified high- 
level voltage on a waveform that is changing from a defined 
low level to a defined high level. Common defined levels are 
from 10% of the signal amplitude to 90% of the signal am- 
plitude, or from 0.6V to 2.6V. 

tTHL> tf Transition Time, or Fall Time: The time interval 
between a specified high-level voltage and a specified low- 
level voltage on a waveform that is changing from a defined 
high level to a defined low level. Common defined levels are 
from 90% of the signal amplitude to 10% of the signal am- 
plitude, or from 2.6V to 0.6V. 

EXPLANATION OF DEVICE FUNCTIONS 
Circuit Complexity 

SSI: Small Scale Integration; the lowest level of complexity 
in integrated circuits. 

MSI: Medium Scale Integration; small subsystems integrat- 
ed into a single microcircuit. 

LSI: Large Scale Integration; large subsystems or small sys- 
tems integrated into a single microcircuit. 

FUNCTIONAL DESCRIPTIONS 

Buffer: A logic gate with high output drive capability, or fan- 
out. Buffers are used where a single circuit must drive a 
large number of loads. 

Comparator: A logic circuit that will compare two separate 
input signals and produce an output based on that compari- 
son. A simple comparator is the Exclusive-NOR gate, which 
produces a high level output only when its two inputs are 
identical. 

Counter: A logic circuit that counts the number of input 
pulses it receives. Counters can be used for frequency divi- 
sion, counting, and sequencing digital operations. Common 
counter configurations are Binary, where the device counts 
from 0 to 15 and Decade, where the device counts from 0 
to 9. 
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Data Selector/Multiplexer: A logic circuit that will select 
one of several input signals and feed that signal onto a com- 
mon bus line. It can be thought of as a multipole, multiposi- 
tion switch with each switch pole representing one output 
and each switch position representing one input. 
Decoder/Demultiplexer: A logic circuit that is the comple- 
ment of the Data Selector/Multiplexer; that is, this circuit 
takes an input signal and feeds it to any one of several 
output lines depending on the information placed on its 
steering, or control, inputs. 

Driver: Same as Buffer, above. 

Flip-Flop: A logic circuit that is used to store information. A 
flip-flop is called “bistable” since it has two stable states. 
Gate: The basic building block of all logic circuits; an ele- 
ment whose output is a Boolean function of its inputs. The 
basic functions are the AND, OR, and NOT. By combining 
these functions, NAND, NOR, and Exclusive-OR and Exclu- 
sive-NOR gates are built. 

Latch: A bistable element that latches, or holds, data which 
is present at its input at the time the Enable input goes to its 
inactive state. When the Enable input is active, the data, 
present at the input, is passed directly to the output, similar 
to the operation of a gate. 

One-Shot: Monostable multivibrator; a flip-flop that only has 
one stable state. When triggered by an input transient, it 
flips to its unstable state for a time period determined by an 
external R-C network connected to its timing inputs, and 
then returns to its stable state. 

Shift Register: A series of flip-flops in which the data signal 
is shifted out of one flip-flop and into the succeeding flip-flop 
during an active transition on the clock input. 

Transceiver: A logic circuit that can transmit data onto a 
bus line and receive data off of the bus line using the same 
terminal as an input and output. The direction of signal flow 
is determined by logic levels present at a Direction Control 
input. 

OTHER TERMS 

Asynchronous: A mode of operation that does not require 
any specific timing relationship between different control in- 
puts. 

Open Collector: Output configuration that has no internal 
pullup. This configuration enables outputs that are connect- 
ed together (wired-OR) to assume opposite states without 
incurring damage. 

Schmitt Trigger: An input configuration that has a different 
threshold point depending on whether the input signal is 
rising or falling. This is especially useful in electrically noisy 
environments. 

Synchronous: A mode of operation where specific timing 
requirements must be met between control inputs before an 
indicated action can occur. 

Totem Pole: An output configuration that contains an inter- 
nal pullup structure, usually a transistor pullup allowing high- 
er output drive capability than is available with open collec- 
tor outputs. 


TRI-STATE: A registered trademark for a circuit configura- 
tion in which the device can be switched ‘off’ during which 
time the output presents a very high impedance to the bus it 
is connected to. This allows multiple outputs to be connect- 
ed to a bus line while only one output drives the line, the 
other outputs being switched into their high impedance 
states. 

EXPLANATION OF FUNCTION TABLES 

The following symbols are used in the function tables found 
in NSC data sheets: 

H = high logic level (steady state) 

L = low logic level (steady state) 

T = transition from low to high logic level 

4, = transition from high to low logic level 

X = irrelevant (any level, including transitions) 

Z = off (high impedance) state of a TRI-STATE output 
a ... h = the level of steady state inputs at inputs A 
through H respectively 

Qo = the level of Q before the indicated steady state 
input conditions were established 
Qo = complement of Qo or level of Q before the indi- 
cated steady state input conditons were estab- 
lished 

Q n = level of Q before the most recent active transition 
indicated by f or i 
_TL = one high level pulse 
"LT = one low level pulse 

toggle = each output changes to the complement of its 
previous level on each active transition indicated 
by t or 1 

if, in the input columns, a row contains only the symbols H, 
L, and/or X, this means the indicated output is valid when- 
ever the input configuration is achieved regardless of the 
sequence in which it is achieved. The output persists so 
long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X to- 
gether with t and/or 4- , this means the output is valid 
whenever the input configuration is achieved but the tran- 
sition^) must occur following the achievement of the steady 
state levels. If the output is shown as a level (H, L, Qo, or 
Qo), it persists so long as the steady state input levels and 
the levels that terminate indicated transitions are main- 
tained. Unless otherwise indicated, input transitions in the 
opposite direction to those shown have no effect on the 
output. If the output is shown as a pulse, J“L or "LT, the 
pulse follows the indicated input transition and persists for 
an interval dependent on the circuit. 

Among the most complex function tables in this book are 
those of the shift registers. These embody most of the sym- 
bols used in any of the function tables, plus more. As an 
example, Figure 1 is the function table for a 4-bit bidirection- 
al universal shift register, similar to the DM54LS194. 

The first line of the table represents “asynchronous” clear- 
ing of the register and indicates that if CLEAR is low, all four 
outputs will be reset low regardless of the states of the oth- 
er inputs. In the succeeding lines, CLEAR is inactive (high) 
and consequently has no effect. 
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The second line indicates that so long as the CLOCK input 
remains low (while CLEAR is high), no other input has any 
effect and the outputs maintain the levels they assumed 
before the steady-state combination of CLEAR high and 
CLOCK low was established. Since on all the other lines of 
the table only the rising edge of the CLOCK is shown to be 
active, the second line implicitly shows that no further 
change in the outputs will occur while the CLOCK remains 
high or on the high-to-low transition of the CLOCK. 

The third line of the table represents “synchronous” parallel 
loading of the register and indicates that if SI and SO are 
both high, then regardless of the levels at the SERIAL in- 
puts, the data present at A will transfer to QA, the data 
present at B will transfer to QB, and so forth, following a 
low-to-high transition on CLOCK. 

The fourth and fifth lines represent the “synchronous" load- 
ing of high and low level data, respectively, from the SHIFT 
RIGHT SERIAL input and the shifting one bit to the right of 
previously entered data; data previously at QA is now at QB, 
data previously at QB and QC is now at QC and QD respec- 


tively, and the data previously at QD has been shifted out of 
the register. This entry of data and shifting takes place on 
the low-to-high level transition of CLOCK when SI is low 
and SO is high and as shown, the levels at the PARALLEL 
inputs, A through D, have no effect. 

The sixth and seventh lines represent the “synchronous” 
loading of high and low level data respectively, from the 
SHIFT LEFT SERIAL input and the shifting one bit to the left 
of previously entered data; data previously at QD is now at 
QC, data previously at QC and QB is now at QB and QA 
respectively, and the data previously at QA has been shifted 
out of the register. This entry of serial data and shifting to 
the left takes place on the low-to-high level transition of 
CLOCK when SI is high and SO is low and as seen, the 
levels at the PARALLEL inputs, A through D, have no effect. 
The last line indicates that so long as both MODE inputs are 
low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the 
steady state combination of CLEAR high and both MODE 
inputs low was established. 


Clear 
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Outputs 
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so 
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B 
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FIGURE 1. Function Table 
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DM54/74, 54S/74S Test Waveforms 

Parameter Measurement Information 


Load Circuit for Bi-State 
Totem-Pole Outputs 


FROM OUTPUT 
UNDER TEST 


Cl 

(See Note A) I 



Rl 

(See Note B) 


Load Circuit for 
Open-Collector Outputs 

vcc 


Load Circuit for TRI-STATE® Outputs 


FROM OUTPUT 
UNDER TEST 


Cl 

(See Note A) 


FROM OUTPUT _ 
UNDER TEST “ 

CL 

(See Note A) 



Note A: C|_ includes probe and jig capacitance. 
Note B: All diodes are 1N916 or 1N3064. 


Input Waveform 



54/74 t r ^ 7 ns; tf ^ 7 ns 
54S/74S t r £ 2.5 ns, t f <: 2.5 ns 
Generator: ZouT ~ 50ft 
PRR tS 1 MHz 


Voltage Waveforms 
Setup and Hold Times 


Voltage Waveforms 
Pulse Widths 


!~-t setU p-r- ,hoid -*i 


V- 3 V 


HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 


1.5 V 1.5 VV 

i r 


:1.5 V 1.5 V 
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DM54/74, 54S/74S Test Waveforms (Continued) 

Parameter Measurement Information (Continued) 


Voltage Waveforms Propagation Delay Times 



TL/X/0005-7 


Voltage Waveforms Enable and Disable Times, TRI-STATE Outputs 



TL/X/0005-8 

Note C: Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 is for an output 
with internal conditions such that the output is high except when disabled by the output control. 

Note D: In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

Note E: When measuring propagation delay times of TRI-STATE outputs, switches SI and S2 are closed. 
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DM54L/74L, 54LS/74LS Test Waveforms 


Parameter Measurement Information 


Load Circuit for Bl-State 
Totem-Pole Outputs 


Load Circuit for Open- 
Collector Outputs 


TRI-STATE Outputs 


FROM OUTPUT 
UNDER TEST 


(See Note i 



(See Note B)j 
I 

Ci:f: 
(See Note C)| 
- 1 . 


FROM OUTPUT 
UNDER TEST 


CL 

(See Note A) 


FROM OUTPUT 
UNDER TEST ” 

Cl 

(See Note A) 



Note A: Cl includes probe and jig capacitance. 

Note B: All diodes are 1N916 or 1N3064. 

Note C: Cl (30 pF) is used for testing Series 54L/74L devices only. 


Input Waveform 



54LS/74LS: t r ^ 6 ns, tf ^ 6 ns 
54L/74L gates and inverters: t r £ 60 ns, tf £ 60 ns 
54L/74L flip-flops and MSI: t r ^ 25 ns, tf ^ 25 ns 
Generator: Zout ~ 50ft 
PRR £ 1 MHz 


Voltage Waveforms 
Setup and Hold Times 


Voltage Waveforms 
Pulse Widths 


'—i ov 


r-t„,u P -*r- thold -^ 


V 3V 


HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 
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DM54L/74L, 54LS/74LS Test Waveforms (Continued) 

Parameter Measurement Information (Continued) 


Voltage Waveforms Propagation Delay Times 



y 

s - — 3 V 

INPUT 

yr 13V 

\l.3V 


✓ i 



i 

*-•- tPLH 

[*-tPHL-H 


i 1 

— 1 nrj voh 

IN-PHASE 

1 JM.3 V 

! \l.3» 

OUTPUT 

1 /” 






r»-tPHL-*i 

1 

(*•- fPLH -*H 




OUT-OF-PHASE 

\l,3 V 

1.3 V 

OUTPUT 



(See Note F) 

N 

VOL 


TL/X/0005-15 


Voltage Waveforms Enable and Disable Times, TRI-STATE Outputs 

OUTPUT 
CONTROL 
(LOW-LEVEL 
ENABLING) 





TL/X/0005-16 

Note D: Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 is for an output 
with internal conditions such that the output is high except when disabled by the output control. 

Note E: In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

Note F: When measuring propagation delay times of TRI-STATE outputs, switches SI and S2 are closed. 
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Test Waveforms DM54ALS/74ALS, 54AS/74AS 


Load Circuit for Bl-State Totem-Pole Outputs Load Circuit for Open-Collector Outputs 



TL/X/0005-33 


Voltage Waveforms Propagation Delay Times 



TL/X/0005-18 


Voltage Waveforms Setup and Hold Times 



TL/X/0005-19 


Voltage Waveforms Pulse Widths 



PULSE \ 7 

N • 0.3V 

TL/X/0005-22 

Note: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zqut = 50ft, t r = t( = 2 ns. 
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Test Waveforms DM54ALS/74ALS, 54AS/74AS (Continued) 


Voltage Waveforms Load Circuit for 

Setup and Hold Times TRI-STATE Outputs 
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Voltage Waveforms Voltage Waveforms 

Propagation Delay Times Pulse Widths 
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Voltage Waveforms 

Enable and Disable Times, TRI-STATE Outputs 


Parameter 

SI Switch Position 

TpLH 

OPEN 

TpHL 

OPEN 

T PHZ 

OPEN 

TpZH 

OPEN 

TpLZ 

CLOSED 

T PZL 

CLOSED 



TL/X/0005-23 

NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zqut = 5011, t r = tf _ 2 ns . 
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Group 4 Test Waveforms DM54ALS/74ALS, 54AS/74AS 

54ALS74, 109, 112, 113, 114, 131, 137, 160, 161, 162, 163, 168, 169, 174, 175, 273 
54AS74, 109, 112, 113, 114, 160, 161, 162, 163, 168, 169, 174, 175, 273 

Load Circuit for Bi-State Totem-Pole Outputs Voltage Waveforms Setup and Hold Times 
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Voltage Waveforms Voltage Waveforms 

Pulse Widths Propagation Delay Times 



TL/X/0005-30 

NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zqut = 500, t r = tf = 2 ns. 




Test Waveforms 


Group 5 Test Waveforms DM54ALS/74ALS, 54AS/74AS 

54ALS01, 03, 05, 09, 12, 15, 22, 33, 38, 518, 519, 522, 689, 1003, 1005, 1035 

Load Circuit for 
Open-Collector Outputs 



TL/X/0005-31 

NOTES: A. Cj_ includes probe and jig capaci- 
tance 

B. Rl = 2 kfl for standard outputs 
R|_ = 667fl for buffered outputs 


Voltage Waveforms 
Propagation Delay Times 
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DM54LS00/DM74LS00 Quad 2-Input NAND Gates 


General Description 

This device contains four independent gates each of which 
performs the logic NAND function. 


Connection Diagram 


Dual-ln-Llne Package 

A4 Y4 B3 



Order Number DM54LS00J, DM74LS00M or DM74LS00N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 





Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: 

contained In this datasheet. Refer to the associated beyot 
reliability electrical test specifications document. teed. 

Supply Voltage 7V parar 

Input Voltage 7V 

Operating Free Air Temperature Range tha _ 

DM54LS — 55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


DM54LS00 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of tha device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

t a 

Free Air Operating Temperature 


DM74LS00 







Symbol 

Parameter 

Vi 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

V 0 L 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

<IH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

>CCH 

Supply Current with 
Outputs High 

>CCL 

Supply Current with 
Outputs Low 



0.25 

0.4 

0.35 

0.5 

0.25 

0.4 



Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


V C c = Min, l| = -18 mA 


Vcc = Min, Ioh = Max, 
V||_ = Max 


Vcc = Min, Iol = Max, 
Vih = Min 


Iql = 4 mA, Vcc = Min 


Vcc = Max, V, = 7V 


V CC = Max, V| = 2.7V 


Vcc = Max, V| = 0.4V 


V C c = Max 
(Note 2) 


Vcc = Max 


V C c = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 2 kft 


DM54 

-20 

DM74 

-20 




Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


DM54LS00/DM74LS00 









































































































































DM54LS02/DM74LS02 



National 

Semiconductor 

Corporation 


DM54LS02/DM74LS02 Quad 2-Input NOR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic NOR function. 


Connection Diagram 


Dual-ln-Llne Package 



Y1 A1 81 Y2 A2 B2 GND 

TL/F/6441 -1 

Order Number DM54LS02J, DM74LS02M or DM74LS02N 
See NS Package Number J14A, M14A or N14A 

Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Mllltary/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54LS02 

DM74LS02 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

si 

Vih 

High Level Input Voltage 

2 



2 



EH 

V|L 

Low Level Input Voltage 



0.7 



0.8 

EH 

IOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = - 18 mA 



-1.5 

V 

V<DH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max, 
Vil = Max 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max, 
Vih = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iql = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 7V 



0.1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.7V 



20 

ju.A 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-0.36 

mA 

>OS 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

ICCH 

Supply Current with 
Outputs High 

Vcc = Max 


1.6 

3.2 

mA 

ICCL 

Supply Current with 
Outputs Low 

Vcc = Max 


2.8 

5.4 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





r l = 

2kft 



Symbol 

Parameter 

C L = 

15 pF 

Cl = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

3 

13 

4 

18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

3 

10 

4 

15 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 







































































































































DM54LS03/DM74LS03 


National 
Semiconductor 
Corporation 

DM54LS03/DM74LS03 Quad : 
with Open-Collector Outputs 

General Description 

This device contains four independent gates each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


!-lnput NAND Gates 


Pull-Up Resistor Equations 

= Vqc (Min) ~ Vqh 
MAX N 1 (I 0 h) + N 2 (I|h) 

_ Vcc (Max) - Vql 
MIN 1oL -N 3(I|L) 

Where: N-( (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N 2 Oih) = total maximum input high current for all 
inputs tied to pull-up resistor 
n 3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 



Connection Diagram 

Dual-ln-Llne Package 

V cc B4 A4 Y4 B3 A3 Y3 



Order Number DM54LS03J, DM74LS03M or DM74LS03N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage T emperature Range - 65°C to + 1 50° C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

VOH 

High Level Output Voltage 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54LS03 






DM74LS03 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 

High Level Output 
Current 

Vcc = Min, V 0 = 5.5V, 
V|i_ = Max 

Low Level Output 

Vcc = Min, Iol = Max, 

DM54 

Voltage 

Vih = Min 

DM74 


Iql = 4 mA, Vcc = Min 

DM74 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 7V 

High Level Input Current 

V C c = Max, V| = 2.7V 

Low Level Input Current 

Vcc = Max. V| = 0.4V 

Supply Current with 
Outputs High 

V C c = Max 

Supply Current with 
Outputs Low 

Vcc = Max 



Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


Rl = 

2kft 


C L = 

15 pF 

c L = 

50 pF 

Min 

Max 

Min 

Max 

6 

20 

20 

45 

3 

15 

4 

20 



Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 


DM54LS03/DM74LS03 





























































































































DM54LS04/DM74LS04 


22 


National 

Semiconductor 

Corporation 


DM54LS04/DM74LS04 Hex Inverting Gates 

General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. 

Connection Diagram 


Dual-ln-Line Package 



Order Number DM54LS04J, DM74LS04M or DM74LS04N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range -65°Cto +150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS04 

DM74LS04 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



WM 

V IL 

Low Level Input Voltage 



0.7 



0.8 

S3 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

VoH 

High Level Output 

Vcc = Min, Iqh = Max, 

DM54 

2.5 

3.4 


V 


Voltage 

Vil = Max 

DM74 

2.7 

3.4 


V OL 

Low Level Output 

Vcc - Min, Iql = Max, 

DM54 


0.25 

0.4 



Voltage 

Vih = Min 

DM74 


0.35 

0.5 

V 



Iql = 4 mA, Vqc = Min 

DM74 


0.25 

0.4 


l| 

Input Current @ Max 
Input Voltage 

V cc = Max, V| = 7 V 



0.1 

mA 

IlH 

High Level Input Current 

V CC = Max, V| = 2.7 V 



20 

pA 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-0.36 

mA 

los 

Short Circuit 

V C c = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 2) 

DM74 

-20 


-100 

ICCH 

Supply Current with 
Outputs High 

V C c = Max 


1.2 

2.4 

mA 

ICCL 

Supply Current with 
Outputs Low 

Vcc = Max 


3.6 

6.6 

mA 


Switching Characteristics at V<x = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

2kft 



Symbol 

Parameter 

C L = 

15 pF 

C L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

3 

10 

4 

15 

ns 

IPHL 

Propagation Delay Time 
High to Low Level Output 

3 

10 

4 

15 

ns 


Note 1: All typicals are at Vcc = 5V, T* = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54LS04/DM74LS04 











































































































































DM54LS05/DM74LS05 


ZJ 


National 

Semiconductor 

Corporation 


DM54LS05/DM74LS05 Hex Inverters 
with Open-Collector Outputs 


General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

_ Vcc (Min) - Voh 


Rmax = 


Ni (Ioh) + N 2 (Iih) 
Vcc (Max) - Vol 


Iol - n 3 Oil) 

Where: N-| (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N 2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Dual-ln-Line Package 



Order Number DM54LS05J, DM74LS05M or DM74LS05N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VOH 

High Level Output Voltage 

Iol 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54LS05 






DM74 LS05 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


Vcc = Min, I| — -18 mA 


V C c = M'n. V 0 = 5.5V 
V||_ = Max 


Vcc = Min, Iol = Max 
V| H = Min 


Iol — 4 mA, Vcc = Min 


V C c = Max. V| = 7V 


Vcc = Max, V| = 0.4V 


V C c = Max 


V C c = Max 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

>CEX 

High Level Output 
Current 

V 0 L 

Low Level Output 
Voltage 

h 

Input Current @ 
Max Input Voltage 

■iH 

High Level Input Current 

IlL 

Low Level Input Current 

>CCH 

Supply Current with 
Outputs High 

ICCL 

Supply Current with 
Outputs Low 



Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 


Rl = 

2kH 


C L = 

15 pF 

Cl = 

50 pF 

Min 

Max 

Min 

Max 

6 

20 

20 

45 

3 

15 

4 

20 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 
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DM54LS05/DM74LS05 


































































































































DM54LS08/DM74LS08 



National 

Semiconductor 

Corporation 


DM54LS08/DM74LS08 Quad 2-Input AND Gates 

General Description 

This device contains four independent gates each of which 
performs the logic AND function. 


Connection Diagram 

Dual-ln-Llne Package 

V cc B4 A4 Y4 B3 A3 Y3 



Order Number DM54LS08J, DM74LS08M or DM74LS08N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS08 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

Iol 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS08 







Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

V 0 L 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

ICCH 

Supply Current with 
Outputs High 

ICCL 

Supply Current with 
Outputs Low 



Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


Vcc = Min, l| = -18 mA 


Vcc = Min, Ioh = Max, 
Vih = Min 


Vcc = Min, Iol = Max, 
V||_ = Max 


Iol = 4 mA, Vcc = Min 


Vcc = Max, V| = 7 V 


V C c = Max, V| = 2.7V 


Vcc = Max, V| = 0.4V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


DM54 

-20 

DM74 

-20 




0.1 

mA 

20 

jxA 

-0.36 

mA 

-100 

mA 

-100 


4.8 

mA 

8.8 

mA 


Symbol 

Parameter 

IPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


r l = 

2kft 


Cl = 

15 pF 

Cl = 

50 pF 

Min 

Max 

Min 

Max 

4 

13 

6 

18 

3 

11 

5 

18 



Note 1: All typicals are at Vcc = 5V, T* = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54LS08/DM74LS08 






































































































































WjWJk National 
/jh/m Semiconductor 
Jk M Corporation 


DM54LS09/DM74LS09 Quad 2-Input AND Gates 
with Open-Collector Outputs 


General Description 

This device contains four independent gates each of which 
performs the logic AND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

_ Vcc (Min) ~ Vqh 
MAX N 1 (I 0 h) + N 2 (I|h) 

D _ Vcc (Max) ~ v OL 
MIN lOL ~ N3 (Iil) 

Where: N-| (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N 2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
n 3 (Iil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Dual-In-Line Package 

c A A A V n D 1 A1 VI 



A1 81 Y1 A2 B2 Y2 GND 

TL/F/6348-1 

Order Number DM54LS09J, DM74LS09M or DM74LS09N 
See NS Package Number J14A, M14A or N14A 

Function Table 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range - 65°C to + 1 SO’C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS09 

DM74LS09 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.7 



0.8 

V 

VoH 

High Level Output Voltage 



5.5 



5.5 

V 

•OL 

Low Level Output Current 



4 



8 

mA 

T A 

Free Air Operating Temperature 

-55 


125 

0 


70 

'C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

ICEX 

High Level Output 
Current 

V C c = Min, V 0 = 5.5V 
V|h = Min 



100 

fiA 

VOL 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 


0.25 

0.4 



Voltage 

V|[_ = Max 

DM74 


0.35 

0.5 

V 



Iol = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 


l| 

Input Current @Max 
Input Voltage 

V CC = Max, V| = 7V 



0.1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.7V 



20 

jj.A 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-0.36 

mA 

ICCH 

Supply Current With 
Outputs High 

V C c = Max 

■ 

2.4 

4.8 

mA 

!CCL 

Supply Current With 
Outputs Low 

V cc = Max 


4.4 

8.8 

mA 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

2 kn 



Symbol 

Parameter 

C L = 

15 pF 

c L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 

5 

20 

8 

30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

4 

15 

6 

27 

ns 


Note 1: All typicals are at Vcc = 5V, T A = 25°C. 
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DM54LS10/DM74LS10 



National 

Semiconductor 

Corporation 


DM54LS10/DM74LS10 Triple 3-Input NAND Gates 

General Description 

This device contains three independent gates each of which 
performs the logic NAND function. 


Connection Diagram 


Dual-ln-Llne Package 

V cc Cl Y1 C3 B3 A3 Y3 


14 

13 

12 

11 

ID 

HI 



1 

■ 

I 

SI 

H — VJ 

fc 



r~< , 

— s 




n=l 


1 

2 

3 

4 

5 

■i 


A1 B1 A2 B2 C2 Y2 GND 

TL/F/6349-1 

Order Number DM54LS10J, DM74LS10M or DM74LS10N 
See NS Package Number J14A, M14A or N14A 

Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

H 

X 

L 

X 

H 

L 

X 

X 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS10 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

Iol 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS10 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


V C c = Min, l| = -18 mA 


Vcc — Min, Ioh = Max, 
Vil = Max 


Vcc = Min, Iol — Max, 
V|(-| = Min 


Iol = 4 mA, Vcc = Min 


V cc = Max, V| = 7V 


V cc = Max, V| = 2.7 V 


Vcc = Max, V, = 0.4V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


r l = 2 kn 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

■iH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

>CCH 

Supply Current with 
Outputs High 

ICCL 

Supply Current with 
Outputs Low 



DM54 

-20 

DM74 

-20 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

l PHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, T* = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54LS1 1/DM74LS1 1 



National 

Semiconductor 

Corporation 


DM54LS11/DM74LS11 Triple 3-input AND Gates 


General Description 

This device contains three independent gates each of which 
performs the logic AND function. 


Connection Diagram 

Dual-ln-Line Package 



Order Number DM54LS11J, DM74LS11M or DM74LS11N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

L 

X 

L 

X 

L 

L 

X 

X 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°Cto H-70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS11 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

lOH 

High Level Output Current 

Iol 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



DM74LS11 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

v OH 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

ICCH 

Supply Current with 
Outputs High 

>CCL 

Supply Current with 
Outputs Low 


Typ 

(Note 1) 


Vcc = Min, l| = -18 mA 


Vcc = Min, Iqh = Max 
V|h = Min 


Vcc = Min, Iol = Max 
V 1 1 _ = Max 


Iol = 4 mA, Vcc = Min 


Vcc = Max, V| = 7 V 


V CC = Max, V| = 2.7V 


V C c = Max, V| = 0.4V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 2 kn 


DM54 

-20 

DM74 

-20 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 


Cl = 15 pF 


Cl = 50 pF 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54LS1 2/DM74LS1 2 



National 

Semiconductor 

Corporation 


DM54LS12/DM74LS12 Triple 3-Input NAND Gates 
with Open-Collector Outputs 


General Description 

This device contains three independent gates each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

= Vcc (Min) ~ VpH 
MAX N, (Iqh) + N 2 (I| H ) 


r min = 


Vcc (Max) - Vq L 
Iql - N 3 (Iil) 


Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 


N2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 


N3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Function Table 


Dual-ln-Llne Package 


V cc Cl Y1 C3 83 A3 Y3 



A1 B1 A2 B2 C2 Y2 GND 

TL/F/6351-1 


Order Number DM54LS12J, DM74LS12M or DM74LS12N 
See NS Package Number J14A, IUI14A or N14A 


Y = AB 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

H 

X 

L 

X 

H 

L 

X 

X 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Output Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS O'Cto + 70°C 

Storage Temperature Range -65°C to + 150 4 C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VOH 

High Level Output Voltage 

!0L 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54LS12 




5 


DM74LS12 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


Vcc = Min, l| = -18 mA 


V<x " Min, Vo = 5.5 
V|i_ = Max 


Vcc = Min, Iol = Max 
V|h = Min 


Iql = 4 mA, Vcc = Min 


V C c = Max, V, = 7V 


V CC = Max, V, = 2.7V 


V cc = Max, V, = 0.4V 


Vcc = Max 


Vcc = Max 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

ICEX 

High Level Output 
Current 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

IlL 

Low Level Input Current 

>CCH 

Supply Current with 
Outputs High 

<CCL 

Supply Current with 
Outputs Low 



Switching Characteristics at V C c = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


r l = 

2kn 


Cl = 

15 pF 

c L = 

50 pF 

Min 

Max 

Min 

Max 

6 

20 

20 

45 

3 

15 

4 

20 



Note 1: All typicals are at Vcc = 5V, Ta = 25“C. 
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DM54LS14/DM74LS14 


National 
Semiconductor 
Corporation 

DM54LS14/DM74LS14 Hex Inverters 
with Schmitt Trigger Inputs 

General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. Each input has hyster- 
esis which increases the noise immunity and transforms a 
slowly changing input signal to a fast changing, jitter free 
output. 

Connection Diagram 

Dual-ln-Line Package 


V cc A6 Y6 A5 Y5 A4 Y4 




A1 Y1 A2 Y2 A3 Y3 GND 


TL/F/6353-1 

Order Number DM54LS14J, DM74LS14M or DM74LS14N 
See NS Package Number J14A, M14A or N14A 

Function Table 


Y = A 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 



2-24 






Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°Cto+70°C 

Storage Temperature Range -65°Cto +150°C 


Note: The “Absolute Maximum Ratings ” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS14 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vt+ 

Positive-Going Input 
Threshold Voltage (Note 1) 

Vj- 

Negative-Going Input 
Threshold Voltage (Note 1) 

HYS 

Input Hysteresis (Note 1) 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Min 

Nom 

4.5 

5 

1.4 

1.6 

0.5 

0.8 

0.4 

0.8 




Min 

Nom 

4.75 

5 

1.4 

1.6 

0.5 

0.8 

0.4 

0.8 






Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


V C c = Min, l| = -18 mA 


Vcc = Min, Ioh = Max 
V|i_ = Max 


Vqc = Min, Iol = Max 
V|h = Min 


Vcc = Min, Iol = 4 rnA 


Vcc = 5V, V| = V T + 


V CC = 5 V, V| = V T _ 


V C c = Max, V| = 7 V 


V CC = Max, V, = 2.7 V 


Vcc = Max, V, = 0.4V 


V C c = Max 
(Note 3) 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current at 
Positive-Going Threshold 


Input Current at 
Negative-Going Threshold 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current with Vcc = Max 

Outputs High 


Supply Current with Vcc = Max 

Outputs Low 


Note 1: Vcc = 5V. 

Note 2: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second. 



DM54 

-20 

DM74 

-20 
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Switching Characteristics at V<x = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Rl = 

2kH 


Units 

c L = 

15 pF 

Cl = 

50 pF 



Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 

5 

22 

8 

25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

5 

22 

10 

33 

ns 
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National 

Semiconductor 

Corporation 


DM54LS20/DM74LS20 Dual 4-Input NAND Gates 

General Description 

This device contains two independent gates each of which 
performs the logic NAND function. 


Connection Diagram 

Dual-ln-Llne Package 

Vrc 02 C2 NC B2 A2 V2 


mm 







■ 


E 

H 

1 

- — - — f 






H 

2 

3 

4 

5 

■u 


A1 B1 NC Ct D1 Yt GND 

Order Number DM54LS20J, DM74LS20M or DM74LS20N 
See NS Package Number J14A, M14A or N14A 


TL/F/6355-1 


Function Table 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54LS20/DM74LS20 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°Cto+70°C 

Storage Temperature Range -65°Cto +150°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the " Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS20 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS20 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


V C c = Min, l| = -18 mA 


V<x = Min, Ioh = Max, 
V|i_ = Max 


Vcc = Min, Iol = Max, 
Vih = Min 


Iql = 4 mA, Vcc = Min 


Vcc = Max, V| = 7V 


V C c = Max, V| = 2.7V 


Vcc = Max, V, = 0.4V 


V C c = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


r l = 2 kn 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

Voh 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

■os 

Short Circuit 
Output Current 

■CCH 

Supply Current with 
Outputs High 

ICCL 

Supply Current with 
Outputs Low 



DM54 

-20 

DM74 

-20 


Symbol 

Parameter 

IPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


Cl = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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National 

Semiconductor 

Corporation 


DM54LS21/DM74LS21 Dual 4-Input AND Gates 

General Description 

This device contains two independent gates each of which 
performs the logic AND function. 


Connection Diagram 


Dual-In-Line Package 



TL/F/6356-1 

Order Number DM54LS21J, DM74LS21M or DM74LS21N 
See NS Package Number J14A, M14A or N14A 

Function Table 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

L 

X 

X 

L 

X 

L 

X 

L 

X 

X 

L 

L 

X 

X 

X 

L 

H 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54LS21/DM74LS21 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS21 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

■OH 

High Level Output Current 

iOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS21 







Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

V 0 L 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

i|L 

Low Level Input Current 

los 

Short Circuit 
Output Current 

ICCH 

Supply Current with 
Outputs High 

ICCL 

Supply Current with 
Outputs Low 


Max 

Units 

-1.5 

V 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = -18 mA 


Vcc = Min, Ioh = Max, 
Vih = Min 


Vcc = Min, Iol = Max, 
V|i_ = Max 


Iol = 4 rnA, Vcc = Min 


V C c = Max, V| = 7 V 


V C c = Max, V| = 2.7V 


V C c = Max, V| = 0.4V 


V C c = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25° C (See Section 1 for Test Waveforms and Output Load) 


R l = 2 kft 



DM54 

-20 

DM74 

-20 


Symbol 

Parameter 

IpLH 

Propagation Delay Time 
Low to High Level Output 

IpHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25’C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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Corporation 


DM54LS26/DM74LS26 Quad 2-Input NAND Gates 
with High Voltage Open-Collector Outputs 


General Description 

This device contains four independent gates each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 

These gates feature high-voltage output ratings (up to 15V) 
for interfacing with 12V systems. Although the outputs are 
rated for 15V, the device supply is still rated for 5V. 


Pull-Up Resistor Equations 

Vp (Min) - V 0H 
MAX IMIod + NafliH) 

V 0 (Max) - V 0L 

""'TTiw 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N 2 Oih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N 3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 

Dual-ln-Line Package 

V cc B4 A4 Y4 B3 A3 Y3 



A1 81 Y1 A2 B2 Y2 GND 

TL/F/6350-1 

Order Number DM54LS26J, DM74LS26M or DM74LS26N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logie Level 
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DM54LS26/DM74LS26 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Output Voltage 1 5V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

D 

Symbol Parameter r 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM54LS26 


| Norn 


Vcc Supply Voltage 4.5 5 

V|h High Level Input Voltage 2 

Vil Low Level Input Voltage 

Voh High Level Output Voltage 

Iol Low Level Output Current 

Ta Free Air Operating Temperature -55 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol Parameter Conditions 



DM74LS26 | 

Min 

Nom 

Max 

4.75 

5 

5.25 



Symbol 

Parameter 

V| 

Input Clamp Voltage 

ICEX 

High Level Output 
Current 

V OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

l|L 

Low Level Input Current 

>CCH 

Supply Current with 
Outputs High 

'CCL 

Supply Current with 
Outputs Low 


Typ 

(Note 1) 


Vcc = Min, l| = —18 mA 

Vcc = Min 
V|l = Max 

Vcc = Min, Iol = Max 
Vih = Min 

Iol = 4 mA, Vcc Min 
V CC = Max, V t = 7V 


V C c = Max 


V 0 = 15V 


V 0 = 12V 


DM54 


DM74 


DM74 


Vcc = Max 



Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


Conditions 



r l = 
Cl = 

2 kn 

15 pF 


Min 

Max 




Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 
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DM54LS27/DM74LS27 Triple 3-Input NOR Gates 

General Description 

This device contains three independent gates each of which 
performs the logic NOR function. 


Connection Diagram 

Dual-ln-Line Package 

V cc Cl Y1 C3 B3 A3 Y3 


14 

13 

12 

11 

10 

9 8 

■ 

H 

■ 


=k 


E3 

■ 

r- 

IK 

H 

■ 


f=L 


W 

2 

3 

4 

5 

B 7 


A1 B1 A2 B2 C2 Y2 GND 

TL/F/6359-1 

Order Number DM54LS27J, DM74LS27M or DM74LS27N 
See NS Package Number J14A, M14A or N14A 

Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54LS27/DM74LS27 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS - 55°C to + 1 25°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS27 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS27 








Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min. I| = ~18 mA 


Vcc = Min. Ion = Max, 
Vil = Max 


Vcc = Min, Iql = Max, 
Vih = Min 


Iql = 4 mA, Vcc = Min 


Vcc = Max, V, = 7V 


V C c = Max, V t = 2.7V 


Vcc = Max, V| = 0.4V 


Vcc = Max 
(Note 2) 


V C c = Max 


V C c = Max 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current with 
Outputs High 


Supply Current with 
Outputs Low 



DM54 

-20 

DM74 

-20 


Switching Characteristics at Vcc = 5V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


Rl = 

2kn 


c l = 

15 pF 

c L = 

50 pF 

Min 

Max 

Min 

Max 

3 

13 

5 

18 

3 

10 

4 

15 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54LS30/DM74LS30 8-Input NAND Gate 

General Description 

This device contains a single gate which performs the logic 
NAND function. 


Connection Diagram 

Dual-ln-Line Package 



TL/F/6360-1 

Order Number DM54LS30J, DM74LS30M or DM74LS30N 
See NS Package Number J14A, M14A or N14A 

Function Table 


Y = ABCDEFGH 


Inputs 

Output 

A thru H 

Y 

All Inputs H 

L 

One or More 

H 

Input L 



H = High Logic Level 
L = Low Logic Level 


2 
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DM54LS30/DM74LS30 



DM54LS30/DM74LS30 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: 

contained in this datasheet. Refer to the associated beyoi 
reliability electrical test specifications document. teed. 

Supply Voltage 7V parat 

Input Voltage 7V 

Operating Free Air Temperature Range ^ e Cl 

DM54LS — 55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


DM54LS30 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

>OH 

High Level Output Current 

Iol 

Low Level Output Current 

t a 

Free Air Operating Temperature 


DM74LS30 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


V C c = Min, l| = — 18 mA 


Vcc = Min, Ioh = Max 
V|i_ = Max 


Vcc = Min, Iol = Max 
V|(_| = Min 


Iol = 4 mA, Vcc = Min 


Vcc = Max, V| = 7 V 


V C c = Max, V| = 2.7V 


V C c = Max, V t = 0.4V 


V C c = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R|_ = 2 kn 


Symbol 

Parameter 

V, 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

ICCH 

Supply Current with 
Outputs High 

ICCL 

Supply Current with 
Outputs Low 



DM54 

-20 

DM74 

-20 


Symbol 

Parameter 

IPLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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Corporation 


DM54LS32/DM74LS32 Quad 2-Input OR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic OR function. 


Connection Diagram 

Dual-ln-Llne Package 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6361-1 

Order Number DM54LS32J, DM74LS32M or DM74LS32N 
See NS Package Number J14A, M14A or N14A 

Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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DM54LS32/DM74LS32 



DM54LS32/DM74LS32 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto +125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54LS32 




5 


DM74LS32 







Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

<IH 

High Level Input Current 

l|L 

Low Level Input Current 

los 

Short Circuit 
Output Current 

ICCH 

Supply Current with 
Outputs High 

>CCL 

Supply Current with 
Outputs Low 



Max 

Units 

-1.5 

V 



Electrical Characteristics over recommended operating tree air temperature range (unless otherwise noted) 


Conditions 


Vcc = Min, l| = -18 mA 


V<x = Min, Iqh = Max 
Vih = Min 


Vcc = Min, Iql = Max 
V||_ = Max 


Iql = 4 mA, Vcc = Min 


Vcc = Max, V| = 7 V 


V C c = Max, V| = 2.7V 


V C c = Max, V| = 0.4V 


Vcc = Max 
(Note 2) 


Vcc = Max 


V C c = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 2 kn 


DM54 

-20 

DM74 

-20 



0.1 

mA 

20 

fiA 

-0.36 

mA 

-100 

mA 

-100 

6.2 

mA 

9.8 

mA 


Symbol 

Parameter 

IPLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


Cl = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54LS37/DM74LS37 Quad 2-Input NAND Buffers 


General Description 

This device contains four independent buffer gates each of 
which performs the logic NAND function. 


Connection Diagram 


Dual-ln-Llne Package 




Order Number DM54LS37J, DM74LS37M or DM74LS37N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54LS37/DM74LS37 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54LS — 55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS37 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

>OH 

High Level Output Current 

>01. 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS37 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


Vcc = Min, l| = -18 mA 


V C c = Min, Ioh = Max 
V|l = Max 


Vcc = Min, Iql = Max 
Vih = Min 


Iql = 12 mA, Vcc = Min 


V C c = Max, V| = 7V 


V C c = Max, V| = 2.7V 


V C c = Max, V| = 0.4V 


Vcc = Max 
(Note 2) 


Vcc = Max 


V C c = Max 


Switching Characteristics at Vcc = 5V anc l t a = 25 °C (See Section 1 for Test Waveforms and Output Load) 


R l = 667 ft 


Symbol 

Parameter 

V, 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

l|L 

Low Level Input 
Current 

los 

Short Circuit 
Output Current 

ICCH 

Supply Current with 
Outputs High 

■CCL 

Supply Current with 
Outputs Low 



DM54 

-20 

DM74 

-20 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


C L = 45 pF 


C|_ = 150 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54LS38/DM74LS38 Quad 2-Input NAND Buffers 
with Open-Collector Outputs 


General Description 

This device contains four independent gates, each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

= Vcc (Min) ~ Vqh 
MAX Nt (Ioh) + N 2 (l| H ) 

V CC (Max) - V 0L 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N 2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (l|i_) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 

Dual-ln-Llne Package 



A1 61 Y1 A2 B2 Y2 GND 

TL/F/6363-1 

Order Number DM54LS38J, DM74LS38M or DM74LS38N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54LS38/DM74LS38 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS38 

DM74LS38 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

IB 

V|H 

High Level Input Voltage 

2 



2 



■a 

V|L 

Low Level Input Voltage 



0.7 



0.8 

33 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

l<DL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V, 

Input Clamp Voltage 

V C c = Min, l| = -18 mA 



-1.5 

V 

ICEX 

High Level Output 
Current 

V cc = Min, V 0 = 5.5V 
V||_ = Max 

■ 


250 

p.A 

V OL 

Low Level Output 

Vcc = Min, Iol Max 

DM54 


0.25 

0.4 



Voltage 

Vih = Min 

DM74 


0.35 

0.5 

V 



Iol = 12 mA, Vcc = Min 

DM74 


0.25 

0.4 


l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V] = 7V 



0.1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.7V 



20 

juA 

■iL 

Low Level Input Current 

V C c = Max, V, = 0.4V 



-0.36 

mA 

ICCH 

Supply Current with 
Outputs High 

V C c = Max 



2 

mA 

>CCL 

Supply Current with 
Outputs Low 

V C c = Max 


6 

12 

mA 


Switching Characteristics at V<x = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

667ft 



Symbol 

Parameter 

C L = 

45 pF 

C L = 

150 pF 

Units 



Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 


22 


48 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


22 


29 

ns 


Note 1: All typicals are at V C c = 5V, T A = 25'C. 
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DM54LS42/DM74LS42 BCD/Decimal Decoders 


General Description 

These BCD-to-decimal decoders consist of eight inverters 
and ten, four-input NAND gates. The inverters are connect- 
ed in pairs to make BCD input data available for decoding 
by the NAND gates. Full decoding of input logic ensures 
that all outputs remain off for all invalid (10-15) input condi- 
tions. 


Features 

■ Diode clamped inputs 

■ Also for applications as 4-line-to-1 6-line decoders; 3- 
line-to-8-line decoders 

■ All outputs are high for invalid input conditions 























DM54LS42/DM74LS42 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°Cto + 150°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS42 


Symbol 

Parameter 

V CC 

Supply Voltage 

Vih 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

>OH 

High Level Output Current 

'OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS42 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


Vcc = Min, l| = — 1 8 mA 


V C c = Min, Iqh = Max 
V||_ = Max, V|h = Min 


Vcc = Min, Iql = Max 
V|i_ = Max, Vih = Min 


Iql = 4 mA, Vcc = Min 


V C c = Max, V| = 7V 


V C c = Max, V, = 2.7 V 


Vcc = Max, V| = 0.4V 


V C c = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, T A = 25"C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all outputs open and all inputs grounded. 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

V OH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

1 IH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

Icc 

Supply Current 



DM54 

-20 

DM74 

-20 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 2 kn 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A, B, C, or D (2 Levels 
of Logic) to Output 


25 


30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A, B, C, or D (3 Levels 
of Logic) to Output 


30 


35 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

A, B, C, or D (2 Levels 
of Logic) to Output 


25 


30 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A, B, C, or D (3 Levels 
of Logic) to Output 


30 


35 

ns 
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DM54LS51/DM74LS51 Dual 2-Wide 2-Input, 
2-Wide 3-Input AND-OR-INVERT Gates 

General Description 

This device contains two independent combinations of 
gates each of which performs the logic AND-OR-INVERT 
function. Each package contains one 2-wide 2-input and 
one 2-wide 3-input AND-OR-INVERT gates. 


Connection Diagram 

Dual-ln-Llne Package 

V cc Cl B1 FI El 01 Yl 



A1 A2 82 C2 02 Y2 GND 


TL/F/6369-1 

Order Number DM54LS51J, DM74LS51M or DM74LS51N 
See NS Package Number J14A, M14Aor N14A 


Function Table 


Y1 = (A1)(B1)(C1) + (D1)(E1)(F1) 


Inputs 

Output 

A1 

B1 

Cl 

D1 

El 

FI 

Yl 

H 

H 

H 

X 

X 

X 

L 

X 

X 

X 

H 

H 

H 

L 

Other Combinations 

H 


Y2 = ((A2) (B2) + (C2) (D2)) 


Inputs 

Output 

A2 

B2 

C2 

D2 

Y2 

H 

H 

X 

X 

L 

X 

X 

H 

H 

L 

Other combinations 

H 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS51 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

Iol 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



DM74LS51 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

ICCH 

Supply Current with 
Outputs High 

>CCL 

Supply Current with 
Outputs Low 


Typ 

(Note 1) 


Max 

Units 

-1.5 

V 


V C c = Min, l| = -18 mA 


V C c = Min, Ioh = Max, 
Vil = Max 


Vcc = Min, Iol = Max, 
V|H = Min 


Iol = 4 mA, Vcc = Min 


V C c = Max, V| = 7 V 


V CC = Max, V| = 2.7V 


V C c = Max, V t = 0.4V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 


DM54 

-20 

DM74 

-20 


0.1 

mA 

20 

jliA 

-0.36 

mA 

-100 

mA 

-100 


1.6 

mA 

2.8 

mA 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


Rl = 

2kH 


Cl = 

15 pF 

Cl = 

50 pF 

Min 

Max 

Min 

Max 

3 

13 

4 

18 

2 

12 

3 

15 


Note 1: All typicals are at Vcc = 5V, T* = 25“C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54LS73A/DM74LS73A Dual Negative-Edge-Triggered 
Master-Slave J-K Flip-Flops with Clear 
and Complementary Outputs 

General Description 

This device contains two independent negative-edge-trig- and K inputs is allowed to change while the clock is high or 
gered J-K flip-flops with complementary outputs. The J and low without affecting the outputs as long as setup and hold 
K data is processed by the flip-flops on the falling edge of times are not violated. A low logic level on the clear input 
the clock pulse. The clock triggering occurs at a voltage will reset the outputs regardless of the levels of the other 
level and is not directly related to the transition time of the inputs, 
negative going edge of the clock pulse. The data on the J 


Connection Diagram 


Dual-ln-Llne Package 

J1 Q1 Q1 GND K2 Q2 Q2 . 



CLK 1 CLR 1 K1 Vcc CLK 2 CLR 2 J2 

TL/F/6372-1 

Order Number DM54LS73AJ, DM74LS73AM or DM74LS73AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Inputs 

Outputs 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

1 

H 

L 

H 

L 

H 

1 

L 

H 

L 

H 

H 

i 

H 

H 


Toggle 

H 

H 

X 

X 

Qo 

Qo 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
4- = Negative going edge of pulse. 

Qo = The output logic level before the indicated input conditions were es- 
tablished. 

Toggle = Each output changes to the complement of its previous level on 
each falling edge of the clock pulse. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


DM54LS73A 

DM74LS73A 

Units 



Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

Vih 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

■OL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency (Note 2) 

0 


30 

0 


30 

MHz 

fCLK 

Clock Frequency (Note 3) 

0 


25 

0 


25 

MHz 

t w 

Pulse Width 

Clock High 

20 



20 





(Note 2) 

Preset Low 

25 



25 



ns 



Clear Low 

25 



25 




tw 

Pulse Width 

Clock High 

25 



25 





(Note 3) 

Preset Low 

30 



30 



ns 



Clear Low 

30 



30 




tsu 

Setup Time (Notes 1 and 2) 

204. 



20 i 



ns 

tsu 

Setup Time (Notes 1 and 3) 

25 1 



25 1 



ns 

tH 

Hold Time (Notes 1 and 2) 

oi 



ol 



ns 

tH 

Hold Time (Notes 1 and 3) 

5l 



5i 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: The symbol (4) indicates the falling edge of the clock pulse is used for reference. 
Note 2: C L = 15 pF, R L = 2 Ml, T A = 25°C and V C c = 5V. 

Note 3: C L = 50 pF, Ft L = 2 kft, T A = 25"C and V cc = 5V. 
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Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = — 1 8 mA 



-1.5 

V 

v OH 

High Level Output 
Voltage 

Vcc = Min, Ioh Max 
V|i_ = Max, V|h = Min 

DM54 

2.5 

3.4 


v 

DM74 

2.7 

3.4 



VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|(_ = Max, Vih = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

lOL = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max 
V| = 7V 

J, K 



0.1 

mA 

Clear 



0.3 

Clock 



0.4 

IlH 

High Level Input 
Current 

< < 
- o 
II O 
ro II 

£ 

J, K 



20 

ju.A 

Clear 



60 

Clock 



80 

IlL 

Low Level Input 
Current 

!> 

-sf 

II o 

O II 
o _ 
> > 

J, K 



-0.4 

mA 

Clear 



-0.8 

Clock 



-0.8 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

Icc 

Supply Current 

Vcc = Max (Note 3) 


4 

6 

mA 

Switching Characteristics at Vcc = 5VandTA = 25'C (See Section I for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 2 kn 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

f MAX 

Maximum Clock 
Frequency 


30 


25 


MHz 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear 
to Q 


20 


28 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clear 
to Q 


20 


24 

ns 

fPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
QorQ 


20 


24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
QorQ 


20 


28 

ns 

Note 1: All typicals are at Vcc = 5V, T* = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. For devices, with feedback from the outputs, where 
shorting the outputs to ground may cause the outputs to change logic state, an equivalent test may be performed where Vo = 2.25V and 2.125V for DM54 and 
DM74 series, respectively, with the minimum and maximum limits reduced by one half from their stated values. This is very useful when using automatic test 
equipment. 

Note 3: With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock is grounded. 
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DM54LS74A/DM74LS74A Dual Positive- 
Edge-Triggered D Flip-Flops with Preset, 
Clear and Complementary Outputs 

General Description 

This device contains two independent positive-edge-trig- 
gered D flip-flops with complementary outputs. The informa- 
tion on the D input is accepted by the flip-flops on the posi- 
tive going edge of the clock pulse. The triggering occurs at a 
voltage level and is not directly related to the transition time 
of the rising edge of the clock. The data on the D input may 


be changed while the clock is low or high without affecting 
the outputs as long as the data setup and hold times are not 
violated. A low logic level on the preset or clear inputs will 
set or reset the outputs regardless of the logic levels of the 
other inputs. 


Connection Diagram 

Dual-In-Line Package 


Vcc CLR 2 D2 CLK 2 PR 2 Q2 02 



TL/F/6373-1 

Order Number DM54LS74AJ, DM74LS74AM or DM74LS74AN 
See NS Package Number J14A, M14A or N14A 

Function Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

T 

H 

H 

L 

H 

H 

T 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


H = High Logic Level 
X = Either Low or High Logic Level 
L = Low Logic Level 
f = Positive-going Transition 

* = This configuration is nonstable; that is, it will not persist when either the preset 
and/or clear inputs return to their inactive (high) level. 

Qo = The output logic level of Q before the indicated input conditions were established. 



2-51 


DM54LS74A/DM74LS74A 




DM54LS74A/DM74LS74A 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to 4- 1 5CFC 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

fCLK 

Clock Frequency (Note 2) 

f CLK 

Clock Frequency (Note 3) 

t W 

Pulse Width 

Clock High 


(Note 2) 

Preset Low 



Clear Low 

t W 

Pulse Width 

Clock High 


(Note 3) 

Preset Low 



Clear Low 

tsu 

Setup Time (Notes 1 and 2) 

tsu 

Setup Time (Notes 1 and 3) 

tH 

Hold Time (Note 1 and 4) 

Ta 

Free Air Operating Temperature 


DM54LS74A 






DM74LS74A 







Note 1: The symbol ( T ) indicates the rising edge of the clock pulse is used for reference. 
Note 2: C L = 15 pF. R|_ = 2 kfl, T A = 25'C, and Vcc = 5V. 

Note 3: C u = 50 pF. R L = 2 kft, T A = 25'C, and V C c = 5V. 

Note 4: T a = 25”C and V C c = 5V. 
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Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 






Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 

High Level Output 

Vcc = Min, Ioh = Max 

DM54 

Voltage 

V|i_ = Max, Vih = Min 

DM74 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 

Voltage 

V|i_ = Max, Vih = Min 

DM74 


Iol = A mA, Vcc = Min 

DM74 

Input Current @Max 

Vcc = Max 

Data 

Input Voltage 

V, = 7 V 

Clock 



Preset 



Clear 

High Level Input 

Vcc = Max 

Data 

Current 

V, = 2.7V 

Clock 



Clear 



Preset 

Low Level Input 

V C c = Max 

Data 

Current 

V| = 0.4V 

Clock 



Preset 



Clear 

Short Circuit 

Vcc = Max 

DM54 

Output Current 

(Note 2) 

DM74 

Supply Current 

Vcc = Max (Note 3) 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. For devices, with feedback from the outputs, where 
shorting the outputs to ground may cause the outputs to change logic state an equivalent test may be performed where Vo = 2.25V and 2.125V for DM54 and 
DM74 series, respectively, with the minimum and maximum limits reduced by one half from their stated values. This is very useful when using automatic test 
equipment. 

Note 3: With all outputs open, Ice is measured with CLOCK grounded after setting the Q and Q outputs high in turn. 


Switching Characteristics at Vqc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


r l = 2 kn 


Symbol 

Parameter 

f MAX 

Maximum Clock Frequency 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


From (Input) 
To (Output) 


C L = 15 pF 


C L = 50 pF 
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DM54LS75/DM74LS75 Quad Latches 

General Description 

These latches are ideally suited for use as temporary stor- the information (that was present at the data input at the 

age for binary information between processing units and in- time the transition occured) is retained at the Q output until 

put/output or indicator units. Information present at a data the enable is permitted to go high. 

(D) input is transferred to the Q output when the enable is These latches feature complementary Q and Q outputs 


high, and the Q output will follow the data input as long as 
the enable remains high. When the enable goes low, 

Connection Diagram 

Dual-ln-Llne Package 

_ ENABLE 

01 02 02 1-2 GND Q3 Q3 04 



Order Number DM54LS75J, 
DM74LS75M or DM74LS75N 
See NS Package Number J16A, M16A or N16A 


from a 4-bit latch, and are available in 1 6-pin packages. 


Function Table (Each Latch) 


Outputs 


Inputs 

Enable 

H 


H = High Level. L = Low Level, X = Don’t Care 

Qo = The Level of Q Before the High-to-Low Transition of ENABLE 


Logic Diagram (Each Latch) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto +125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range - 65°C to +1 50°C 


Note: The “ Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS75 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

tw 

Enable Pulse Width (Note 4) 

tsu 

Setup Time (Note 4) 

t H 

Hold Time (Note 4) 

Ta 

Free Air Operating Temperature 


DM74LS75 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Typ 

(Note 1) 


Symbol 

Parameter 

Conditions 

V| 

Input Clamp Voltage 

Vcc = Min, l| = - 1 8 mA 

VOH 

High Level Output 

Vcc = Min, Ioh = Max 

DM54 


Voltage 

Vil = Max, V|h = Min 

DM74 

v OL 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 


Voltage 

V||_ = Max, Vih = Min 

DM74 



Iol 4 mA, Vcc = Min 

DM74 

l| 

Input Current @ Max 

Vcc = Max, V, = 7V 

D 


Input Voltage 


Enable 

IlH 

High Level Input 

V C c = Max, V| = 2.7V 

D 


Current 


Enable 

IlL 

Low Level Input 

Vcc = Max, V| = 0.4V 

D 


Current 


Enable 

!0S 

Short Circuit 

V C c = Max 

DM54 


Output Current 

(Note 2) 

DM74 

lec 

Supply Current 

Vcc = Max (Note 3) 



Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all outputs open and all inputs grounded. 

Note 4: T a = 25"C and V C c = 5V. 


Max 

Units 

-1.5 

V 



0.4 

V 

0.5 

0.4 


0.1 


0.4 


20 

fiA 

80 

-0.4 


-1.6 


-100 

mA 

-100 


12 

mA 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

C L = 
Min 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Dto 

Q 


tpHL 

Propagation Delay Time 
High to Low Level Output 

D to 
Q 


tp|_H 

Propagation Delay Time 
Low to High Level Output 

D to 
Q 


tpHL 

Propagation Delay Time 
High to Low Level Output 

D to 
Q 


tpLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Q 


tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Q 


tPLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Q 


tPHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Q 
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DM54LS83A/DM74LS83A 4-Bit 
Binary Adders with Fast Carry 


General Description 

These full adders perform the addition of two 4-bit binary 
numbers. The sum (2) outputs are provided for each bit and 
the resultant carry (C4) is obtained from the fourth bit. 
These adders feature full internal look ahead across all four 
bits. This provides the system designer with partial look- 
ahead performance at the economy and reduced package 
count of a ripple-carry implementation. 

The adder logic, including the carry, is implemented in its 
true form meaning that the end-around carry can be accom- 
plished without the need for logic or level inversion. 


Features 

■ Full-carry look-ahead across the four bits 

■ Systems achieve partial look-ahead performance with 
the economy of ripple carry 

■ Typical add times 

Two 8-bit words 25 ns 
Two 16-bit words 45 ns 

■ Typical power dissipation per 4-bit adder 95 mW 


Connection Diagram 


Dual-ln-Llne Package 

B4 E4 C4 CO GND B1 A1 El 






mm 


10 

9 


1 

■ 






■ 

1 


1 

1 

1 

E4 C4 CO B1 A1 

B4 El 

A4 A2 

E3 A3 B3 E2 B2 

1 

1 

1 

1 

■ 





■ 

1 


1 

2 

3 

4 5 

6 

7 

8 


A4 E3 A3 B3 V C C E2 B2 A2 

TL/F/6378-1 

Order Number DM54LS83AJ, DM74LS83AWM or DM74LS83AN 
See NS Package Number J16A, M16B or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltaoe 7V are not guaranteed at the absolute maximum ratings. 

p 9 The "Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54LS — 55°C to +125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54LS83A 

DM74LS83A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

mm 

V|H 

High Level Input Voltage 

2 



2 



S3 

V|L 

Low Level Input Voltage 



0.7 



0.8 

23 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

>0L 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

# C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

V OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|l = Max, V|H = Min 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|[_ = Max, Vih = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iql = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

< < 
- o 
II O 
-4 II 
< 2 
£ 

A or B 



0.2 

mA 

CO 



0.1 

IlH 

High Level Input 
Current 

II o 
ro II 

8 

A or B 



40 

jliA 

CO 



20 

IlL 

Low Level Input 
Current 

!> 
II o 
o II 
o _ 
> > 

A or B 



-0.8 

mA 

CO 




los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

*CC1 

Supply Current 

Vcc = Max (Note 3) 


19 

34 

mA 

>CC2 

Supply Current 

Vcc = Max (Note 4) 


22 

39 

mA 

Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icci is measured with all outputs open, all B inputs low and all other inputs at 4.5V, or all inputs at 4.5V. 
Note 4: Icc 2 is measured with all outputs open and all inputs grounded. 
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Switching Characteristics at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 2kfl 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

l PLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


From (Input) 
To (Output) 


CO to 
21 or 22 


CO to 
21 or 22 


CO to 
23 


CO to 
23 


CO to 
24 


CO to 
24 


Cl = 15 pF 


C L = 50 pF 



Truth Table 


Outputs 


When CO = H 


When C2 = H 


When CO 

— ” When C2 = L 


A1 s' B1 s' A2 / B2 ^s' 21 s' 22 s^ C2 s^ 21 22 Z' C2 

/ A3 X B3 / A4 X B4 X 23 X^ 24 X^ C4 X 23 X^ 24 X C4 



H = High Level, L = Low Level TL/F/6378-3 

Note: Input conditions at A1, B1, A2, B2, and CO are used to determine outputs 21 and 22 and the value of the internal carry C2. The values at C2, A3, B3, A4, and 
B4 are then used to determine outputs 23, 24, and C4. 
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DM54LS85/DM74LS85 4-Bit Magnitude Comparators 

General Description 

These 4-bit magnitude comparators perform comparison of 
straight binary or BCD codes. Three fully-decoded decisions 
about two, 4-bit words (A, B) are made and are externally 
available at three outputs. These devices are fully expand- 
able to any number of bits without external gates. Words of 
greater length may be compared by connecting compara- 
tors in cascade. The A > B, A < B, and A = B outputs of a 
stage handling less-significant bits are connected to the cor- 
responding inputs of the next stage handling more-signif- 


icant bits. The stage handling the least-significant bits must 
have a high-level voltage applied to the A = B input. The 
cascading path is implemented with only a two-gate-level 
delay to reduce overall comparison times for long words. 

Features 

■ Typical power dissipation 52 mW 

■ Typical delay (4-bit words) 24 ns 



Connection Diagram 

Dual-ln-Llne Package 
DATA INPUTS 


Vcc *3 B2 A2 A1 B1 AO BO 



TL/F/6379-1 


Order Number DM54LS85J, 
DM74LS85M or DM74LS85N 
See NS Package Number 
J14A, M14A or N14A 


Function Table 


Comparing 

Inputs 

Cascading 

Inputs 

Outputs 

A3, B3 

A2, B2 

A1,B1 

AO, BO 

A > B 

A < B 

A = B 

A > B 

A < B 

A = B 

A3 > B3 

X 

X 

X 

X 

X 

X 

H 

L 

L 

A3 < B3 

X 

X 

X 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 > B2 

X 

X 

X 

X 

X 

H 

L 

L 

A3 = B3 

A2 < B2 

X 

X 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 > B1 

X 

X 

X 

X 

H 

L 

L 

A3 = B3 

A2 = B2 

A1 < B1 

X 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO > BO 

X 

X 

X 

H 

L 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO < BO 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

H 

L 

L 

H 

L 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

L 

H 

L 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

L 

L 

H 

L 

L 

H 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

X 

X 

H 

L 

L 

H 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

H 

H 

L 

L 

L 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

L 

L 

L 

H 

H 

L 


H = High Level, L = Low Level, X = Don’t Care 
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DM54LS85/DM74LS85 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto +125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54 LS85 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V,H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS85 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 






Conditions 

Vcc - Min. I| = -18 mA 

Vcc = Min, Ioh = Max 

DM54 

V||_ = Max, Vih = Min 

DM74 

Vcc = Min, Iol Max 

DM54 

V||_ = Max, V|h = Min 

DM74 

Iol : 4 mA, Vcc = Min 

DM74 

V C c = Max 

A < B 

V, = 7V 

A > B 


Others 

Vcc = Max 

A < B 

V| = 2.7V 

A > B 


Others 

Vcc = Max 

A < B 

V| = 0.4V 

A > B 


Others 

Vcc = Max 

DM54 

(Note 2) 

DM74 

Vcc = Max (Note 3) 


Typ 

(Note 1) 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current 


Note 1: All typicals are at Vcc = 5V, T>, = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all outputs open, A = B grounded and all other inputs at 4.5V. 
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Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 2 kn 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 


Output Gate Levels 


Any A or B A < B, 


C L = 15 pF 
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National 

Semiconductor 

Corporation 


DM54LS86/DM74LS86 Quad 2-Input Exclusive-OR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic exclusive-OR function? 


Connection Diagram 

Dual-ln-Llne Package 
Vcc 84 A4 Y4 83 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6380-1 

Order Number DM54LS86J, DM74LS86M or DM74LS86N 
See NS Package Number J 14A, M 1 4A or N 1 4A 


Function Table 


Y = A © B = AB + AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54LS86/DM74LS86 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The ", Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS86 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

>OH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS86 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min. I| = —18 mA 

High Level Output 

Vcc = Min, Ioh = Max, 

DM54 

Voltage 

V|l = Max, Vih = Min 

DM74 

Low Level Output 

Vcc = Min, Iql = Max, 

DM54 

Voltage 

V|l = Max, Vih = Min 

DM74 


Iql 4 mA, Vcc = Min 

DM74 

Input Current @ Max 
Input Voltage 

V cc = Max, V t = 7V 

High Level Input Current 

V C c = Max, V t = 2.7V 

Low Level Input Current 

Vcc = Max, V| = 0.4V 

Short Circuit 

Vcc = Max 

DM54 

Output Current 

(Note 2) 

DM74 

Supply Current with 

Vcc = Max 


Outputs High 

(Note 3) 


Supply Current with 

Vcc = Max 


Outputs Low 

(Note 4) 




Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icch is measured with all outputs open, one input at each gate at 4.5V, and the other inputs grounded. 
Note 4: Iccl is measured with all outputs open and all inputs grounded. 
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National 

Semiconductor 

Corporation 


DM54LS90/DM74LS90, DM54LS93/DM74LS93 
Decade and Binary Counters 


General Description 

Each of these monolithic counters contains four master- 
slave flip-flops and additional gating to provide a divide-by- 
two counter and a three-stage binary counter for which the 
count cycle length is divide-by-five for the LS90 and divide- 
by-eight for the LS93. 

All of these counters have a gated zero reset and the LS90 
also has gated set-to-nine inputs for use in BCD nine's com- 
plement applications. 

To use their maximum count length (decade or four bit bina- 
ry), the B input is connected to the Qa output. The input 


count pulses are applied to input A and the outputs are as 
described in the appropriate truth table. A symmetrical di- 
vide-by-ten count can be obtained from the LS90 counters 
by connecting the Op output to the A input and applying the 
input count to the B input which gives a divide-by-ten square 
wave at output Qa- 

Features 

■ Typical power dissipation 45 mW 

■ Count frequency 42 MHz 


Connection Diagrams (Dual-In-Line Packages) 


INPUT 

A NC Qa Qd gnd Q b Q C 


J 

14 | 13 

12 

11 10 

9 

1 


1 




1 

1 


| 


■ 

1 

1 

i 



1 

1 


1 

2 

3 4 5 

6 



INPUT RO(1) R0(2) NC V cc R9(1) R9(2) 

B 


TL/F/6381-1 

Order Number DM54LS90J, DM74LS90M or DM74LS90N 
See NS Package Number J14A, M14A or N14A 


INPUT 

a nc Qa Qd gnd q b Qc 


J 

14 

13 

12 

11 

10 

9 





■ 


1 

1 




1 

1 

1 

i 



1 

■ 


m 

2 

3 

4 

5 

6 

I 7 


INPUT R0(1) R0(2) NC V cc NC NC 

B 

TL/F/6381-2 

Order Number DM54LS93J, DM74LS93M or DM74LS93N 
See NS Package Number J14A, M14A or N14A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage (Reset) 7V 

Input Voltage (A or B) 5.5V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings " are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS90 

DM74LS90 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

Vih 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

>OH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

f CLK 

Clock Frequency 
(Note 1) 

AtoQA 

0 


32 

0 


32 

MHz 

B to Qb 

0 


16 

0 


16 

fCLK 

Clock Frequency 
(Note 2) 

A to Qa 

0 


20 

0 


20 

MHz 

B to Qb 

0 


10 

0 


10 

tw 

Pulse Width 
(Note 1) 

A 

15 



15 



ns 

B 

30 



30 



Reset 

15 



15 



t w 

Pulse Width 
(Note 2) 

A 

25 



25 



ns 

B 

50 



50 



Reset 

25 



25 



tREL 

Reset Release Time (Note 1) 

25 



25 



ns 

l REL 

Reset Release Time (Note 2) 

35 



35 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: C L = 15 pF. Ft L = 2 kn, T A = 25°C and V C c = 5 V. 
Note 2: C L = 50 pF. R L = 2 kft, T A = 25”C and V C c = 5 V. 


’LS90 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, Vih = Min 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|i_ = Max, Vih = Min 
(Note 4) 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iol = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 

!| 

Input Current @ Max 

V cc = Max, V, = 7 V 

Reset 



0.1 



Input Voltage 

V C c = Max 

A 



0.2 

mA 



V| = 5.5V 

B 



0.4 
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’LS90 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) (Continued) 


Conditions 


V C C = Max, V| = 2.7V 


V C c = Max, V, = 0.4V 


Symbol 

Parameter 

l|H 

High Level Input 
Current 

IlL 

Low Level Input 
Current 

tas 

Short Circuit 
Output Current 

icc 

Supply Current 



Vcc = Max (Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at V C c = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded. 

Note 4: Qa outputs are tested at Iol = Max plus the limit value of l||_ for the 5 input. This permits driving the B input while maintaining full fan-out capability. 

’LS90 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

fMAX 

Maximum Clock 
Frequency 

A to Qa 
B to Qb 

tpLH 

Propagation Delay Time 
Low to High Level Output 

AtoQA 

tPHL 

Propagation Delay Time 
High to Low Level Output 

AtoQA 

IPLH 

Propagation Delay Time 
Low to High Level Output 

A to Qq 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to Qq 

tPLH 

Propagation Delay Time 
Low to High Level Output 

B to Qb 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Qb 

♦PLH 

Propagation Delay Time 
Low to High Level Output 

B to Qc 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Qc 

tPLH 

Propagation Delay Time 
Low to High Level Output 

B to Qq 

tPHL 

Propagation Delay Time 
High to Low Level Output 

B to Qq 

tpLH 

Propagation Delay Time 
Low to High Level Output 

SET-9 to 
Qa. Qd 

*PHL 

Propagation Delay Time 
High to Low Level Output 

SET-9 to 
Qb. Qc 

tPHL 

Propagation Delay Time 
High to Low Level Output 

SET-0 to 
Any Q 


r l = 2 kn 


C L = 15 pF 
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Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS93 

DM74LS93 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

VlH 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency 
(Note 1) 

A to Qa 

0 


32 

0 


32 

MHz 

B to Qq 

0 


16 

0 


16 

fCLK 

Clock Frequency 
(Note 2) 

A to Qa 

0 


20 

0 


20 

B to Qb 

0 


10 

0 


10 

tw 

Pulse Width 
(Note 1) 

A 

15 



15 



ns 

B 

30 



30 



Reset 

15 



15 



tw 

Pulse Width 
(Note 2) 

A 

25 



25 



ns 

B 

50 



50 



Reset 

25 



25 



tREL 

Reset Release Time (Note 1) 

25 



25 



ns 

tREL 

Reset Release Time (Note 2) 

35 



35 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: C L = 15 pF. R L = 2 kn, T A = 25”C and V C c = 5V. 
Note 2: C L = 50 pF. R L = 2 kn, T a = 25°C and V C c = 5V. 


’LS93 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V, 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

— 

V<DH 

High Level Output 
Voltage 

Vcc = Min . Ioh = Max 
V||_ = Max, V|h = Min 

DM54 

2.5 

3.4 


■a 

DM74 


3.4 


VOL 

Low Level Output 
Voltage 

Vcc = Min, lot. = Max 
V||_ = Max, V|h = Min 
(Note 4) 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Id = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current @Max 
Input Voltage 

V C c = Max, V, = 7V 

Reset 



0.1 

mA 

Vcc = Max 
V| = 5.5V 

A 



0.2 

B 



0.4 

IlH 

High Level Input 

Vcc = Max 

Reset 



20 



Current 

V| = 2.7 V 

A 



40 

juA 




B 



80 



2-71 


DM54LS90/DM74LS90/DM54LS93/DM74LS93 


























































































































































DM54LS90/DM74LS90/DM54LS93/DM74LS93 


’LS93 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) (Continued) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

IlL 

Low Level Input 
Current 

Vcc Max, V| = 0.4V 

Reset 



-0.4 


A 



-2.4 

mA 

B 



-1.6 


>OS 

Short Circuit 
Output Current 

Vcc = Max (Note 2) 

DM54 

-20 


-100 


DM74 

-20 


-100 


lee 

Supply Current 

Vcc = Max (Note 3) 


9 

15 

mA 

Note 1: All typicals are at Vcc = 5V, = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded. 

Note 4: Q A outputs are tested at Iol = max plus the limit value of l|i_ for the B input. This permits driving the B input while maintaining full fan-out capability. 

’LS93 Switching Characteristics 

at Vcc = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 2 kfi 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

f MAX 

Maximum Clock 
Frequency 

MoQa 

32 


20 


MHz 

B to Qb 

16 


10 


tpLH 

Propagation Delay Time 
Low to High Level Output 

A to Qa 


16 


20 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

a to Qa 


18 


24 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A to Qq 


70 


85 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

A to Op 


70 


90 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to Qg 


16 


23 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

B to Qb 


21 


30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

B to Qc 


32 


37 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

B to Qc 


35 


44 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to Qp 


51 


60 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

B to Qc 


51 


70 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

SET-0 to 
AnyQ 


40 


52 

ns 
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Function Tables 


LS90 


BCD Count Sequence 
(See Note A) 


Count 

Output 

Qd 

Qc 

Qb 

Q 

0 

L 

L 

L 

L 

1 

L 

L 

L 

h 


L 

L 

H 

L 

| H 

L 

L 

H 

h 


L 

H 

L 

L 


L 

H 

L 

I- 


L 

H 

H 

L 


L 

H 

H 

h 

8 

H 

L 

L 

L 

9 

H 

L 

L 

h 


LS93 

Count Sequence 
(See Note C) 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 


L 

L 

H 

L 


L 

L 

H 

H 


L 

H 

L 

L 


L 

H 

L 

H 


L 

H 

H 

L 


L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


Note A: Output Qa is connected to input B tor BCD count. 

Note B: Output Qq is connected to input A for bi-quinary count. 
Note C: Output Qa is connected to input B. 

Note D: H = High Level, L = Low Level, X = Don't Care. 



Output 

Qa 

Qd 

Qc 

Qb 

L L L L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 

L 



R0(1) R0(2) R9(1) R9(2) Q D Q c Q B Qa 


H 

H 

L 

X 

L 

L L 

L 

H 

H 

X 

L 

L 

L L 

L 

X 

X 

H 

H 

H 

L L 

H 

X 

L 

X 

L 


COUNT 


L 

X 

L 

X 


COUNT 


L 

X 

X 

L 


COUNT 


X 

L 

L 

X 


COUNT 





LS93 






Reset/Count Truth Table 


Reset Inputs 

Output 

R0(1) 


R0(2) 

Qd 

Qc 

Qb 

Qa 

H 


H 

L 

L 

L 

L 

L 


X 


COUNT 


X 


L 


COUNT 
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National 

Semiconductor 

Corporation 


DM54LS107A/DM74LS107A Dual Negative-Edge- 
Triggered Master-Slave J-K Flip-Flops with 
Clear, and Complementary Outputs 

General Description 

This device contains two independent negative-edge-trig- 
gered J-K flip-flops with complementary outputs. The J and 
K data is processed by the flip-flops on the falling edge of 
the clock pulse. The clock triggering occurs at a voltage 
level and is not directly related to the transition time of the 
negative going edge of the clock pulse. The data on the J 


and K inputs may change while the clock is high or low 
without affecting the outputs as long as setup and hold 
times are not violated. A low logic level on the clear input 
will reset the outputs regardless of the logic levels of the 
other inputs. 


Connection Diagram 

Dual-ln-Llne Package 


V cc CLR 1 CLK 1 K2 CLR 2 CLK 2 J2 



TL/F/6367-1 

Order Number DM54LS107AJ, DM74LS107AM or DM74LS107AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Inputs 

Outputs 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

1 

L 

L 

Qo 

Qo 

H 

i 

H 

L 

H 

L 

H 

i 

L 

H 

L 

H 

H 

i 

H 

H 


Toggle 

H 

H 

X 

X 

Qo 

Qo 


H = High Logic Level 

X = Either Low or High Logic Level 

L = Low Logic Level 

4- = Negative going edge of pulse. 

Qo = The output logic level before the indicated input conditions were established. 

Toggle = Each output changes to the complement of its previous level on each falling edge of the clock pulse. 
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Absolute Maximum Ratings (Note) 

Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions’’ table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54 LSI 07A 

DM74LS107A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 . 

5 

• 5.5 

4.75 

5 

5.25 

V 

VlH 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

>OL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency (Note 2) 

0 


30 

0 


30 

MHz 

fCLK 

Clock Frequency (Note 3) 

0 


25 

0 


25 

MHz 

tw 

Pulse Width 
(Note 2) 

Clock High 

20 



20 



ns 

Clear Low 

25 



25 



t W 

Pulse Width 
(Note 3) 

Clock High 

25 



25 



ns 

Clear Low 

30 



30 



tsu 

Setup Time (Notes 1 & 2) 

20 4 



204 



ns 

tsu 

Setup Time (Notes 1 & 3) 

25 4 



25 4 



ns 

t H 

Hold Time (Notes 1 & 2) 

04 



o4 



ns 

tH 

Hold Time (Notes 1 & 3) 

54 


4 

54 



ns 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: The symbol (1) indicates the failing edge of the clock pulse is used for reference. 
Note 2: C L = 15 pF, R u = 2 kfl, T A = 25"C and V C c = 5V. 

Note 3: C L = 50 pF, R L = 2 kn. T A = 25°C and V C c = 5V. 


. Xff 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Mi n - 1| = -18 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Iqh = Max 
V||_ = Max, V|h = Min 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


v OL 

Low Level Output 
Voltage 

Vcc = MinJoL = Max 
V||_ = Max, V|h = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iol = 4mA, Vcc = Min 

DM74 


0.25 

0.4 

It 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 7V 

J, K 



0.1 

mA 

Clear 



0.3 

Clock 



0.4 


Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7 V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°Cto +125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 


Recommended Operating Conditions 
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Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) (Continued) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

IlH 

High Level Input 
Current 

Vcc = Max 
V| = 2.7V 

J, K 



20 

juA 

Clear 



60 

Clock 



80 

IlL 

Low Level Input 
Current 

!> 
2 ■'t 

II o 

o II 
o _ 
> > 

J, K 



-0.4 

mA 

Clear 



-0.8 

Clock 



-0.8 

los 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

>cc 

Supply Current 

Vcc = Max (Note 3) 


4 

6 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 


Rl = 

2kft 



Symbol 

Parameter 

c L = 

15 pF 

C L = 

50 pF 

Units 




Min 

Max 

Min 

Max 


f MAX 

Maximum Clock 
Frequency 


30 


25 


MHz 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Preset 

toQ 


20 


24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Preset 

toQ 


20 


28 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clear 

toQ 


20 


24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear 
to Q 


20 


28 

ns 

l PLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Q orQ 


20 


24 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
QorQ 


20 


28 

ns 


Note 1: All typicals ara at Vqq = 5V, Ta = 25°C. 


Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. For devices, with feedback from the outputs, where 
shorting the outputs to ground may cause the outputs to change logic state an equivalent test may be performed where Vo = 2.25V and 2.125V for DM54 and 
DM74 series, respectively, with the minimum and maximum limits reduced by one half from their stated values. This is very useful when using automatic test 
equipment. 

Note 3: With all inputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement the clock is grounded. 
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National 

Semiconductor 

Corporation 


DM54LS109A/DM74LS109A Dual Positive-Edge- 
Triggered J-K Flip-Flops with Preset, Clear, 
and Complementary Outputs 

General Description 

This device contains two independent positive-edge-trig- the clock. The data on the J and K inputs may be changed 


gered J-K flip-flops with complementary outputs. The J and 
K data is accepted by the flip-flop on the rising edge of the 
clock pulse. The triggering occurs at a voltage level and is 


while the clock is high or low as long as setup and hold 
times are not violated. A low logic level on the preset or 
clear inputs will set or reset the outputs regardless of the 


not directly related to the transition time of the rising edge of logic levels of the other inputs. 


Connection Diagram 


Dual-ln-Llne Package 

>■> kz CLK 2 PR 2 



K1 CLK 1 PR 1 


Function Table 


Order Number DM54LS109AJ, DM74LS109AM or DM74LS109AN 
See NS Package Number J16A, M16A or N16A 


Inputs 

Outputs 

PR 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

t 

L 

L 

L 

H 

H 

H 

T 

H 

L 

Toggle 

H 

H 

T 

L 

H 

Qo 

Qo 

H 

H 

T 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Qo 

Qo 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
t = Rising Edge of Pulse 

* = This configuration is nonstable; that is, it will not persist when preset and/or 
clear inputs return to their inactive (high) state. 

Q 0 = The output logic level of Q before the indicated input conditions were 
established. 

Toggle = Each output changes to the complement of its previous level on each 
active transition of the clock pulse. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage T emperature Range - 65°C to +1 50°C 


Note: The “ 'Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS109A 


Symbol 

Parameter 

Vec 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

fCLK 

Clock Frequency (Note 2) 

fCLK 

Clock Frequency (Note 3) 

tw 

Pulse Width 

Clock High 


(Note 2) 

Preset Low 



Clear Low 

tw 

Pulse Width 

Clock High 


(Note 3) 

Preset Low 



Clear Low 

tsu 

Setup Time 

Data High 


(Notes 1 & 2) 

Data Low 

tsu 

Setup Time 

Data High 


(Notes 1 & 3) 

Data Low 

tH 

Hold Time (Note 4) 

Ta 

Free Air Operating Temperature 


Note 1: The symbol ( T ) indicates the rising edge of the clock pulse is used for reference. 
Note 2: C L = 15 pF. R L = 2 ktl, T A = 25°C and V C c = 5 V. 

Note 3: C L = 50 pF, R L = 2 kn, T A = 25”C and V C c = 5V. 

Note 4: T A = 25"C and V C c = 5V. 


PM74LS109A 

Nom 

5 
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Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 






Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Conditions 

Vcc = Min, l| = -18 mA 

Vcc = Min, Ioh = Max 

DM54 

Vil = Max, Vih = Min 

DM74 

Vcc = Min, Iol = Max 

DM54 

V||_ = Max, Vih = Min 

DM74 

Ini = 4 mA, Vnn = Min 

DM74 


Typ 

(Note 1) 


V<x = Max 
V| = 7V 


Vcc = Max 
V, = 2.7V 


Vcc = Max 
V| = 0.4V 


■os 

Short Circuit 

Vcc = Max 


Output Current 

(Note 2) 

lec 

Supply Current 

Vcc = Max (Note 3) 



Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R u = 2 kn 


Symbol 

Parameter 

fMAX 

Maximum Clock 
Frequency 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tRHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


From (Input) 
To (Output) 


C L = 15 pF 


Max 


C L = 50 pF 


Max 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. For devices, with feedback from the outputs, where 
shorting the outputs to ground may cause the outputs to change logic state an equivalent test may be performed where Vo = 2.25V and 2.125V for DM54 and 
DM74 series, respectively, with the minimum and maximum limits reduced by one half from their stated values. This is very useful when using automatic test 
equipment. 

Note 3: Ice is measured with all outputs open, with CLOCK grounded after setting the Q and Q outputs high in turn. 
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DM54LS1 12A/DM74LS1 12A 
Dual Negative-Edge-Triggered Master-Slave 
J-K Flip-Flops with Preset, Clear, 
and Complementary Outputs 


General Description 

This device contains two independent negative-edge-trig- 
gered J-K flip-flops with complementary outputs. The J and 
K data is processed by the flip-flop on the falling edge of the 
clock pulse. The clock triggering occurs at a voltage level 
and is not directly related to the transition time of the falling 
edge of the clock pulse. Data on the J and K inputs 


may be changed while the clock is high or low without af- 
fecting the outputs as long as the setup and hold times are 
not violated. A low logic level on the preset or clear inputs 
will set or reset the outputs regardless of the logic levels of 
the other inputs. 


Connection Diagram 

Dual-ln-Line Package 


V cc CLR 1 CLR 2 CLK 2 K2 J2 PR 2 Q2 



CIK1 K1 J1 PR 1 Q1 Q1 Q2 GNO 


TL/F/6382-1 

Order Number DM54LS112AJ, DM74LS112ANI or 
DM74LS112AN 

See NS Package Number J16A, M16A or N16A 


Function Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

J 

K 

Q 

Q 

n 

mm 

X 



H 

L 

Eft 

H 

X 



L 

H 

H 

■9 

X 



H* 

H* 

H 

H 

i 



Qo 

Qo 

H 

H 

i 



H 

L 

H 

H 

i 


H 

L 

H 

H 

H 

i 

H 

H 

Toggle 

H 

H 

H 

X 

X 

Qo 

Qo 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
4 = Negative Going Edge of Pulse 

* = This configuration is nonstable; that is, it will not persist when preset 
and/or clear inputs return to their inactive (high) level. 

Q 0 = The output logic level before the indicated input conditions were es- 
tablished. 

Toggle = Each output changes to the complement of its previous level on 
each falling edge of the clock pulse. 
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DM54LS1 12A/DM74LS1 12A 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 

Symbol Parameter 

Min 

Vcc Supply Voltage 4.5 

V|h High Level Input Voltage 2 

V|i_ Low Level Input Voltage 

Ioh High Level Output Current 

Iol Low Level Output Current 

fCLK Clock Frequency (Note 2) 0 

fCLK Clock Frequency (Note 3) 0 

tw Pulse Width Clock High 20 

(Note 2) Praoot I rt\Ai 


DM54LS112A 


tw Pulse Width Clock High 20 

(Note 2) Preset Low 25 

Clear Low 25 

tw Pulse Width Clock High 25 

(Note 3) Preset Low 30 

Clear Low 30 

tsu Setup Time (Notes 1 and 2) 20 j 

tsu Setup Time (Notes 1 and 3) 25 1 

tH Hold Time (Notes 1 and 2) 0 4 , 

tn Hold Time (Notes 1 and 3) 5 4 - 

T a Free Air Operating Temperature -55 

Note 1: The symbol ( i) indicates the falling edge of the clock pulse is used for reference. 
Note 2: C L = 15 pF, R L = 2 kfl, T A = 25"C and V CC = 5V. 

Note 3: C L = 50 pF. R L = 2 kfl, T A = 25°C and V C c = 5V. 


DM74LS112A 

Min 

Nom 

Max 

4.75 

5 

5.25 





Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol Parameter Conditions 


Parameter 

Input Clamp Voltage 

High Level Output 
Voltage 

Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


Conditions 

Vcc = Min, l| = —18 mA 

Vcc = Min, Ioh Max 
V|i_ = Max, V|h = Min 

Vcc Min, Iol = Max 
V|l = Max, Vih = Min 

Iol ‘ 4 mA, Vcc = Min 
V C c = Max, V| = 7V 


Typ 

(Note 1) 
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Electrical Characteristics 

over recommended operating free air temperature range {unless otherwise noted) (Continued) 


Symbol 


>IH 



Parameter 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current 


Conditions 


Vcc = Max, V| = 2.7V 


Vcc = Max, V| = 0.4V 


V C c = Max 
(Note 2) 


Vcc = Max (Note 3) 


Typ 

(Note 1) 



Max 

Units 

20 


60 

jxA 

60 

80 


-0.4 


-0.8 


-0.8 


-0.8 


-100 


-100 


6 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 2kft 


Symbol 

Parameter 

fMAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


From (Input) 
To (Output) 


C L = 15 pF 


C L = 50 pF 



Propagation Delay Time Clockjo 

High to Low Level Output Q or Q 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. For devices, with feedback from the outputs, where 
shorting the outputs to ground may cause the outputs to change logic state an equivalent test may be performed where Vo = 2.25V and 2.125V for DM54 and 
DM74 series, respectively, with the minimum and maximum limits reduced by one half from their stated values. This is very useful when using automatic test 
equipment. 

Note 3: With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement the clock is grounded. 
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DM54LS122/DM74LS122 Retriggerable One-Shot with 
Clear and Complementary Outputs 


General Description 

The DM54/74LS122 is a retriggerable monostable multivi- 
brator featuring both positive and negative edge triggering 
with complementary outputs. An internal 10 kfl timing resis- 
tor is provided for design convenience minimizing compo- 
nent count and layout problems. This device can be used 
with a single external capacitor. The ’LSI 22 has two active- 
low transition triggering inputs (A), two active-high transition 
triggering inputs (B), and a CLEAR input that terminates the 
output pulse width at a predetermined time independent of 
the timing components. The clear (CLR) input also serves 
as a trigger input when it is pulsed with a low level pulse 
transition (TT). To obtain optimum and trouble free opera- 
tion please read operating rules and NSC one-shot applica- 
tion notes carefully and observe recommendations. 

Features 

■ DC triggered from active-high transition or active-low 
transition inputs 


■ Retriggerable to 100% duty cycle 

■ Over-riding clear terminates output pulse 

■ Internal 10 kH timing resistor 

■ TTL, DTL compatible 

■ Compensated for Vcc and temperature variations 

■ Input clamp diodes 

Functional Description 

The basic output pulse width is determined by selection of 
the internal resistor Rint or an external resistor (Rx) and 
capacitor (Cx). Once triggered, the output pulse width may 
be extended by retriggering the gated active-low (A) tran- 
sition inputs or the active-high transition (B) inputs or the 
CLEAR input. The output pulse width can be reduced or 
terminated by overriding it with the active-low CLEAR input. 


Connection Diagram 


Function Table 


Dual-ln-Line Package 

Rext/ 

v cc c ext nc c EX t nc Hint q 

1 14 1 13 1 12 In 1 10 I g | a 




Inputs 

CLEAR I A1 I A2 


Outputs 



GND 

TL/F/6385-1 


Order Number DM54LS122J, DM74LS122M or 
DM74LS122N 

See NS Package Number J14A, M14A or N14A 


H = High Logic Level 
L = Low Logic Level 
X = Can Be Either Low or High 
T = Positive Going Transition 
4- = Negative Going Transition 
JT. = A Positive Pulse 
"LT = A Negative Pulse 


Q 

Q 

L 

H 

L 

H 

L 

H 

L 

H 

_J"L 

TJ" 

JT- 

TT 

J~L 

"LT 

J"L 

XT 

J"L 

TT 

Jl_ 

T J" 

JT. 

TT 

JT 

IT 

JT 

IT 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage Temperature -65°Cto +150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol Parameters 


Vcc Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Pulse Width 
(Note 6) 


External Timing Resistor 


External Timing Capacitance 


Wiring Capacitance 
at ^ext/Cext Terminal 


Free Air Operating Temperature 



DM54LS122 


DM74LS122 


A or B High 

40 

A or B Low 

40 

Clear Low 

40 



Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Vqc = Min, I = - 1 8 mA 


Vqc = Min, Ioh = Max 
V|l = Max, V|h = Min 


Vcc = Min, Iol = Max 
V|i_ = Max, Vih = Min 


Iql = 4 mA, Vcc = Min 


V C c = Max, V| = 7V 


Vcc = Max, V| = 0.4V 


DM74 


Vcc = Max (Notes 3, 4 and 5) 


Symbol 

Parameter 

V, 

Input Clamp Voltage 

V OH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

( OS 

Short Circuit 
Output Current 

Icc 

Supply Current 
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DM54LS122/DM74LS122 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

IPLH 

Propagation Delay Time 
Low to High Level Output 

AtoQ 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to Q 

IPHL 

Propagation Delay Time 
High to Low Level Output 

A to Q 

IPHL 

Propagation Delay Time 
High to Low Level Output 

BtoQ 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clear to Q 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to Q 

tWQ(Min) 

Minimum Width of Pulse 
at Output Q 

A or B to Q 

tW(out) 

Output Pulse Width 

A or B to Q 


R|_ = 2 kfi 


C L = 15 pF 

Cext = 0 P F > r ext = 5 kn 


C L = 15 pF 

Cext = 1000 pF, Rext = io kn 




Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Quiescent Ice is measured (after clearing) with 2.4V applied to all clear and A inputs, B inputs grounded, all outputs open, Cext = 0 02 jiF, and Rext = 
25 kfl. 

Note 4: Ice is measured in the triggered state with 2.4V applied to all clear and B inputs, A inputs grounded, all outputs open, Cext = 0 - 02 A F . and Rext - 25 kI1 - 
Note 5: With all outputs open and 4.5V applied to all data and clear inputs, Ice is measured after a momentary ground, then 4.5V is applied to the clock. 

Note 6: T a = 25"C and V C c = 5V. 


Operating Rules 


1. To use the internal 10 kfl timing resistor, connect the 
R|NT P in to V(X- 

2. An external resistor (Rx) or the internal resistor (1 0 kfl) 
and an external capacitor (Cx) are required for proper 
operation. The value of Cx may vary from 0 to any neces- 
sary value. For small time constants use high-quality 
mica, glass, polypropylene, polycarbonate, or polystyrene 
capacitors. For large time constants use solid tantalum or 
special aluminum capacitors. If the timing capacitors 
have leakages approaching 100 nA or if stray capaci- 
tance from either terminal to ground is greater than 50 pF 
the timing equations may not represent the pulse width 
the device generates. 

3. The pulse width is essentially determined by external tim- 
ing components Rx and Cx- For Cx < 1000 pF see Fig- 
ure 1; design curves on Tyy as function of timing compo- 
nents value. For Cx > > 1000 pF the output is defined as: 

T W “ KRxCx 

where [Rx is in kfl] 

[C x is in pF] 

[Tyv is in ns] 

K ~ 0.37 


Ta = 25°C «=250k1 

Vcc ° 5.0V f-H H : Ls? - 


10 2 =R = 50K^pJ 

=Tr~100K 


FIGURE 1 
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Operating Rules (Continued) 

The K factor is not a constant, but, varies with C x . See 
Figure 2. 


mum 

iiiiim 

n 

ilium 

mini 

mimi 

iuyn 

mum 

mini 

iimm 

mini 

immmmmi 


0 .2 .4 .6 .8 1.0 1.2 1.4 1.6 
"K” COEFFICIENT 

TL/F/6385-3 

FIGURE 2 

4. The switching diode required for most TTL one-shots 
when using an electrolytic timing capacitor is not needed 
for the ’LSI 22 and should not be used. 

5. To obtain variable pulse width by remote trimming, the 
following circuit is recommended: 


"A 

I — | VS/Nr— i 


TL/F/6385-4 

Note: “FVemota" should be as close to the device pins as possible. 

FIGURE 3 



v C c (V) 


TL/F/6385-6 

FIGURE 5 



-60 -30 0 30 60 90 120 150 

AMBIENT TEMPERATURE (°C) 

TL/F/6385-7 

FIGURE 6 


6. The retriggerable pulse width is calculated as shown be- 
low: 

T = T w + tpi_H = 0.50 X R x X C x + Tpi_H 
The retriggered pulse width is equal to the pulse width 
plus a delay time period (Figure 4). 



TL/F/6385-5 

FIGURE 4 


7. Output pulse width variation versus Vcc and operation 
temperatures: Figure 5 depicts the relationship between 
pulse width variation versus Vcc; and Figure 6 depicts 
pulse width variation versus temperatures. 


8. Under any operating condition C x and R x must be kept 
as close to the one-shot device pins as possible to mini- 
mize stray capacitance, to reduce noise pick-up, and to 
reduce l-R and Ldi/dt voltage developed along their con- 
necting paths. If the lead length from C x to pins (13) and 
(11) is greater than 3 cm, for example, the output pulse 
width might be quite different from values predicted from 
the appropriate equations. A non-inductive and low ca- 
pacitive path is necessary to ensure complete discharge 
of C x in each cycle of its operation so that the output 
pulse width will be accurate. 

9. Vcc and ground wiring should conform to good high-fre- 
quency standards and practices so that switching tran- 
sients on the Vcc and ground return leads do not cause 
interaction between one-shots. A 0.01 /xF to 0.10 jxF by- 
pass capacitor (disk ceramic or monolithic type) from Vcc 
to ground is necessary on each device. Furthermore, the 
bypass capacitor should be located as close to the Vcc 
pin as space permits. 

‘For further detailed device characteristics and output performance 
please refer to the NSC one-shot application note AN-366. 
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DM54LS123/DM74LS123 



National 

Semiconductor 

Corporation 


DM54LS123/DM74LS123 Dual Retriggerable 
One-Shot with Clear and Complementary Outputs 


General Description 

The DM54/74LS123 is a dual retriggerable monostable mul- 
tivibrator capable of generating output pulses from a few 
nano-seconds to extremely long duration up to 100% duty 
cycle. Each device has three inputs permitting the choice of 
either leading edge or trailing edge triggering. Pin (A) is an 
active-low transition trigger input and pin (B) is an active- 
high transition trigger input. The clear (CLR) input termi- 
nates the output pulse at a predetermined time independent 
of the timing components. The clear input also serves as a 
trigger input when it is pulsed with a low level pulse tran- 
sition (TT). To obtain the best trouble free operation from 
this device please read the operating rules as well as the 
NSC one-shot application notes carefully and observe rec- 
ommendations. 

Features 

■ DC triggered from active-high transition or active-low 
transition inputs 

■ Retriggerable to 100% duty cycle 


■ Compensated for Vqc and temperature variations 

■ Triggerable from CLEAR input 

■ DTL, TTL compatible 

■ Input clamp diodes 

Functional Description 

The basic output pulse width is determined by selection of 
an external resistor (Rx) and capacitor (Cx). Once triggered, 
the basic pulse width may be extended by retriggering the 
gated active-low transition or active-high transition inputs or 
be reduced by use of the active-low or CLEAR input. Retrig- 
gering to 100% duty cycle is possible by application of an 
input pulse train whose cycle time is shorter than the output 
cycle time such that a continuous “HIGH” logic state is 
maintained at the “Q” output. 


Connection Diagram 


Function Table 


Dual-ln-Line Package 


Rext/ 

Cext Cext 

Vcc 1 1 Q1 Q2 CLR 2 B2 A2 



A1 B1 CLR Q1 Q2 C EX T ReXT/ GND 

i 2 c E xt 


2 


Inputs 

Outputs 

CLEAR 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 


HI 

L 

H 

H 




IX 

H 



_TL 

“LX 

T 


991 

XL 

IX 


H = High Logic Level 
L = Low Logic Level 
X = Can Be Either Low or High 
T = Positive Going Transition 
4, = Negative Going Transition 
J”L = A Positive Pulse 
"LT = A Negative Pulse 


TL/F/6386-1 


Order Number DM54LS123J, 
DM74LS123M or DM74LS123N 
See NS Package Number J16A, M16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage T emperature - 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Pulse Width 
(Note 6) 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM54LS123 

Norn 

5 


DM74LS123 


AorB High 


A or B Low 


Clear Low 


No Restriction 


Max 

Min 

Norn 

Max 

5.5 

4.75 

5 

5.25 


2 



0.7 



0.8 

-0.4 



-0.4 

4 



8 


40 




40 




40 



180 

5 


260 

) 

No Restriction 

50 



50 

125 

0 


70 



External Timing Resistor 


External Timing Capacitance 


Wiring Capacitance 
at Rext / c EXT Terminal 


Free Air Operating Temperature 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Conditions Min Max Un 


Vcc = Min, l| = -18 mA 

Vcc = Min, Ioh = Max 
V|[_ = Max, V|h = Min 


Vqc = Min, Iol = Max 
V||_ = Max, Vih - Min 


Iol = 4 mA, Vcc = Min 


V C c = Max, V| = 7V 


V C c = Max, V, = 2.7V 


V C c = Max, V| = 0.4V 


V C c = Max 
(Note 2) 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current 


Min 

Typ 

(Note 1) 

Max 



-1.5 

2.5 

3.4 


2.7 

3.4 



0.25 

0.4 


0.35 

0.5 


0.25 

0.4 



0.1 



20 



-0.4 

-20 


-100 

-20 


-100 


12 

20 


Vcc = Max (Notes 3,4 and 5) | | 12 | 20 | mA 

Note 1: All typicals are at Vqc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Quiescent Ice is measured (after clearing) with 2.4V applied to all clear and A inputs, B inputs grounded, all outputs open, Cext = 0.02 p.F, and Rext = 25 
kfl. 

Note 4: Ice is measured in the triggered state with 2.4V applied to all clear and B inputs. A inputs grounded, all outputs open, Cext = 0-02 /xF, and Rext = 25 kn. 
Note 5: With all outputs open and 4.5V applied to all data and clear inputs, Ice is measured after a momentary ground, then 4.5V is applied to the clock. 

Note 6: T A = 25°C and V C c = 5V. 
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DM54LS1 23/DM74LS1 23 


Switching Characteristics atv cc = 5vandT A = 25°c 


Symbol 

Parameters 

From (Input) 
To (Output) 

r l = 2 kn 

Units 

C L = 15pF 

Cext = 0 pF> Rext = 5 kn 

C L = 15pF 

Cext = iooo pF, Rext = io Kn 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A to Q 


33 



ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to Q 


44 



ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to Q 


45 



ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

BtoQ 


56 



ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clear to Q 


45 



ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

Clear to Q 


27 



ns 

tWQ(Min) 

Minimum Width of Pulse 
at Output Q 

A or B to Q 


200 



ns 

tW(out) 

Output Pulse Width 

A or B to Q 



4 

5 

flS 


Operating Rules 

1 . An external resistor (Rx) and an external capacitor (Cx) 
are required for proper operation. The value of Cx may 
vary from 0 to any necessary value. For small time con- 
stants high-grade mica, glass, polypropylene, polycarbon- 
ate, or polystyrene material capacitors may be used. For 
large time constants use tantalum or special aluminum 
capacitors. If the timing capacitors have leakages ap- 
proaching 100 nA or if stray capacitance from either ter- 
minal to ground is greater than 50 pF the timing equations 
may not represent the pulse width the device generates. 

2. When an electrolytic capacitor is used for Cx a switching 
diode is often required for standard TTL one-shots to pre- 
vent high inverse leakage current. This switching diode is 
not needed for the ’LSI 23 one-shot and should not be 
used. In general the use of the switching diode is not 
recommended with retriggerable operation. 

3. For Cx > > 1000 pF the output pulse width (Tw ) is de- 
fined as follows: 

T w = KRx Cx 
where [Rx is in kn] 

[C x is in pF] 

[Tyv is in ns] 


4. The multiplicative factor K is plotted as a function of Cx 
below for design considerations: 



0 .2 .4 .6 .8 1.0 1.2 1.4 1.6 
"K” COEFFICIENT 

TL/F/6386-2 

FIGURE 1 


K ~ 0.37 
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Operating Rules (Continued) 


5. For Cx < 1000 pF see Figure 2 for Tw vs Cx family 
curves with Rx as a parameter: 



Cext (pF) 

TL/F/6386-3 

FIGURE 2 

6. To obtain variable pulse widths by remote trimming, the 
following circuit is recommended: 



TL/F/6386-4 

FIGURE 3 

Note: “Rremote” should be as close to the device pin as possible. 

7. The retriggerable pulse width is calculated as shown be- 
low: 

T = T w + tp L H = K X R x X C x + tp LH 
The retriggered pulse width is equal to the pulse width 
plus a delay time period (Figure 4). 



TL/F/6386-5 

FIGURE 4 

8. Output pulse width variation versus Vcc and tempera- 
tures: Figure 5 depicts the relationship between pulse 
width variation versus Vcc, and Figure 6 depicts pulse 
width variation versus temperatures. 



4 4.5 5 5.5 6 

Vcc (V) 

TL/F/6386-6 

FIGURE 5 



-60 -30 0 30 60 SO 120 150 

AMBIENT TEMPERATURE (°C) 

TL/F/6386-7 

FIGURE 6 

9. Under any operating condition Cx and Rx must be kept 
as close to the one-shot device pins as possible to mini- 
mize stray capacitance, to reduce noise pick-up, and to 
reduce l-R and Ldi/dt voltage developed along their 
connecting paths. If the lead length from Cx to pins (6) 
and (7) or pins (14) and (15) is greater than 3 cm, for 
example, the output pulse width might be quite different 
from values predicted from the appropriate equations. A 
non-inductive and low capacitive path is necessary to 
ensure complete discharge of Cx in each cycle of its 
operation so that the output pulse width will be accurate. 

10. The Cext pins of this device are internally connected to 
the internal ground. For optimum system performance 
they should be hard wired to the system’s return ground 
plane. 


11. Vcc and ground wiring should conform to good high-fre- 
quency standards and practices so that switching tran- 
sients on the Vcc and ground return leads do not cause 
interaction between one-shots. A 0.01 /xF to 0.10 ju.F 
bypass capacitor (disk ceramic or monolithic type) from 
Vcc 1° ground is necessary on each device. Further- 
more, the bypass capacitor should be located as close 
to the Vcc-pin as space permits. 

For further detailed device characteristics and output performance 
please refer to the NSC one-shot application note AN-336. 
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DM54LS1 25A/DM74LS1 25A 


National 

Semiconductor 

Corporation 



DM54LS1 25A/DM74LS1 25A Quad TRI-STATE® Buffers 


General Description 

This device contains four independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TRI-STATE feature. When enabled, the outputs exhibit 
the low impedance characteristics of a standard LS output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 


output transistors are turned off presenting a high-imped- 
ance state to the bus line. Thus the output will act neither as 
a significant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo- 
site logic levels, the disable time is shorter than the enable 
time of the outputs. 


Connection Diagram 

Dual-ln-Line Package 

Vcc C4 A4 Y4 C3 A3 Y3 



TL/F/6387-1 

Order Number DM54LS125AJ, DM74LS125AM or DM74LS125AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A 


Inputs 

Output 

A 

C 

Y 

L 

L 

L 

H 

L 

H 

X 

H 

Hi-Z 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54LS -55°Cto +125°C 

DM74LS 0°Cto +70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS125A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

iOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS125A 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

V, 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input 
Current 

IlL 

Low Level Input 
Current 

■OZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

iOZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

•os 

Short Circuit 
Output Current 

icc 

Supply Current 


Typ 

(Note 1) 


Vcc = Min, l| = -18 mA 


V C c = Min, Ioh = Max 
V|i_ = Max, V|h = Min 


Vcc = Min, Iol = Max 
V|l = Max 


Iql = 12 mA, Vcc = Min 


V cc = Max, V, = 7V 


V cc = Max, V| = 2.7V 


Vcc = Max, V, = 0.4V 


Vcc = Max, Vo = 2.4V 
V|h = Min, V|[_ = Max 


Vcc = Max, Vo = 0.4V 
V|h = Min, V||_ = Max 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with the data control (C) inputs at 4.5V and the data inputs grounded. 



DM54 

-20 

DM74 

-20 


Max 

Units 

-1.5 

V 


V 

0.4 


0.5 

V 

0.4 


0.1 

mA 

20 

p,A 

-0.4 

mA 

20 

fx A 

-20 

p.A 

-100 


-100 


20 

mA 
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DM54LS125A/DM74LS125A 


Cl = 

50 pF 

C L = 

150 pF 

Min | 

Max 

Min 

Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 667ft 

Symbol Parameter Cl = 50 pF 


Propagation Delay Time Low 
to High Level Output 

Propagation Delay Time High 
to Low Level Output 

Output Enable Time to 
High Level Output 

Output Enable Time to 
Low Level Output 

Output Disable Time from 
High Level Output (Note 1) 

Output Disable Time from 
Low Level Output (Note 1) 
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DM54LS126A/DM74LS126A Quad TRI-STATE® Buffers 


General Description 

This device contains four independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TRI-STATE feature. When enabled, the outputs exhibit 
the low impedance characteristics of a standard LS output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 


output transistors are turned off presenting a high-imped- 
ance state to the bus line. Thus the output will act neither as 
a significant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo- 
site logic levels, the disable time is shorter than the enable 
time of the outputs. 


Connection Diagram 

Dual-ln-Llne Package 


V cc C4 A4 Y4 C3 A3 Y3 



TL/F/6388-1 

Order Number DM54LS126AJ, DM74LS126AM or DM74LS126AN 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A 


Inputs 

Output 

A 

c 

Y 

L 

H 

L 

H 

H 

H 

X 

L 

Hi-Z 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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DM54LS126A/DM74LS126A 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54LS — 55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS126A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

'OH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS126A 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


V<x = l| = —18 mA 


V C c — Min, Ioh = Max 
V|H — Min 


V C c = Min, loi_ = Max 
V|[_ = Max, V|h = Min 


Iql = 12 mA, Vcc = Min 


V C c = Max, V| = 7V 


V C c = Max, V| = 2.7V 


Vcc = Max, V| = 0.4V 


Vcc = Max, Vo = 2.4V 
Vih = Min, V||_ = Max 


V C c = Max, V 0 = 0.4V 
V|h = Min, V||_ = Max 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


at a time, and the duration should not exceed one second, 
and data inputs grounded. 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

l|L 

Low Level Input 
Current 

lOZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

■OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

■os 

Short Circuit 
Output Current 

>CC 

Supply Current 



DM54 

-20 

DM74 

-20 


Note 1: All typicals are at Vcc = 5V, T A - 25“C. 
Note 2: Not more than one output should be shorted 
Note 3: Ice is measured with both the output control 
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Switching Characteristics at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 





r l = 

66711 



Symbol 

Parameter 

C L = 

50 pF 

Cl = 

150 pF 

Units 



Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time Low 
to High Level Output 


15 


21 

ns 

tpHL 

Propagation Delay Time High 
to Low Level Output 


18 


22 

ns 

tpZH 

Output Enable Time to 
High Level Output 


30 


36 

ns 

tpZL 

Output Enable Time to 
Low Level Output 


30 


42 

ns 

tpHZ 

Output Disable Time from 
High Level Output (Note 1) 


25 



ns 

tpLZ 

Output Disable Time from 
Low Level Output (Note 1) 


25 



ns 


Note 1: C L = 5pF. 
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Corporation 


DM54LS132/DM74LS132 Quad 2-Input 
NAND Gates with Schmitt Trigger Inputs 

General Description 

This device contains four independent gates each of which 
performs the logic NAND function. Each input has hystere- 
sis which increases the noise immunity and transforms a 
slowly changing input signal to a fast changing, jitter free 
output. 


Connection Diagram 


Dual-ln-Llne Package 

A4 Y4 B3 




Order Number DM54LS132J, DM74LS132M or DM74LS132N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7 V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS - 55°C to + 1 25°C 

DM74LS 0°Cto +70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54LS132 

DM74LS132 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

Vt+ 

Positive-Going Input 
Threshold Voltage (Note 1) 

1.4 

1.6 

1.9 

1.4 

1.6 

1.9 

V 

Vt- 

Negative-Going Input 
Threshold Voltage (Note 1 ) 

0.5 

0.8 

1 

0.5 

0.8 

1 

V 

HVS 

Input Hysteresis (Note 1) 

0.4 

0.8 


0.4 

0.8 


V 

>OH 

High Level Output Current 



-0.4 



-0.4 

mA 

>OL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

V, 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

v OH 

High Level Output 

Vcc = Min, Ioh — Max, 

DM54 

2.5 

3.4 


— 


Voltage 

V| = Vj_ Min 

DM74 

mm 

3.4 


M 

Vol 

Low Level Output 

Vcc = Min, Iol = Max, 

DM54 


0.25 

0.4 



Voltage 

V| = Vj+ Max 

DM74 


0.35 

0.5 

V 



Iol = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 


>T+ 

Input Current at 
Positive-Going Threshold 

Vcc = 5 V, V| = V T + 


-0.14 


mA 

It- 

Input Current at 
Negative-Going Threshold 

V CC = 5V, V| = V T _ 


-0.18 


mA 

l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 7 V 

u 


0.1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V, = 2.7 V 



20 

/xA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-0.4 

mA 

los 

Short Circuit 

V C c = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 3) 

DM74 

-20 


-100 

! cch 

Supply Current with 
Outputs High 

V C c = Max 


5.9 

11 

mA 

ICCL 

Supply Current with 
Outputs Low 

V C c = Max 


8.2 

14 

mA 


Note 1: Vcc = 5V 

Note 2: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54LS132/DM74LS132 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

2kH 



Symbol 

Parameter 

C L = 

15 pF 

Cl = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 

5 

22 

8 

25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

5 

22 

10 

33 

ns 
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DM54LS1 38/DM74LS 1 38, DM54LS139/DM74LS139 
Decoders/Demultiplexers 


General Description 

These Schottky-clamped circuits are designed to be used in 
high-performance memory-decoding or data-routing appli- 
cations, requiring very short propagation delay times. In 
high-performance memory systems these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories, the delay times of these 
decoders are usually less than the typical access time of the 
memory. This means that the effective system delay intro- 
duced by the decoder is negligible. 

The LSI 38 decodes one-of-eight lines, based upon the con- 
ditions at the three binary select inputs and the three enable 
inputs. Two active-low and one active-high enable inputs 
reduce the need for external gates or inverters when ex- 
panding. A 24-line decoder can be implemented with no ex- 
ternal inverters, and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for 
demultiplexing applications. 

The LSI 39 comprises two separate two-line-to-four-line de- 
coders in a single package. The active-low enable input can 
be used as a data line in demultiplexing applications. 


All of these decoders/demultiplexers feature fully buffered 
inputs, presenting only one normalized load to its driving 
circuit. All inputs are clamped with high-performance 
Schottky diodes to suppress line-ringing and simplify system 
design. 

Features 

■ Designed specifically for high speed: 

Memory decoders 
Data transmission systems 

■ LSI 38 3-to-8-line decoders incorporates 3 enable in- 
puts to simplify cascading and/or data reception 

■ LSI 39 contains two fully independent 2-to-4-line decod- 
ers/demultiplexers 

■ Schottky clamped for high performance 

■ Typical propagation delay (3 levels of logic) 

LSI 38 21 ns 
LSI 39 21 ns 

■ Typical power dissipation 

LSI 38 32 mW 
LSI 39 34 mW 


Connection Diagrams 


Dual-ln-Llne Package 

DATA OUTPUTS 


V C c Y0 Y 1 Y2 Y3 Y4 Y5 Y6 



TL/F/6391 -1 

Order Number DM54LS138J, 

DM74LS138M or DM74LS138N 
See NS Package Number J16A, M16A or N16A 


Dual-In-Line Package 

SELECT DATA OUTPUTS 


ENABLE / * v t \ 

V C C G2 A2 B2 2Y0 2Y1 2Y2 2Y3 



ENABLE A1 B1 1Y0 1Y1 1Y2 1Y3 GND 

G1 ' ' v / 

SELECT DATA OUTPUTS 


TL/F/6391 -2 

Order Number DM54LS139J, 

DM74LS139M or DM74LS139N 
See NS Package Number J16A, M16A or N16A 
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DM54LS1 38/DM74LS1 38/DM54LS1 39/DM74LS1 39 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto +125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range — 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS138 


Symbol 

Parameter 

v cc 

Supply Voltage 

Vih 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

>OH 

High Level Output Current 

>ol 

Low Level Output Current 

t a 

Free Air Operating Temperature 


DM74LS138 







’LSI 38 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = —18 mA 


Vqc = Min, Ioh = Max, 
V|i_ = Max, Vih = Min 


Vcc = Min, Iol = Max, 
V||_ = Max, Vih = Min 


Iol = 4 mA, Vcc = Min 


V cc = Max, V t = 7V 


V CC = Max, V| = 2.7V 


Vcc = Max, V, = 0.4V 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, t a = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all outputs enabled and open. 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

VoL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

Icc 

Supply Current 


Max Units 


-1.5 



DM54 

-20 

DM74 

-20 


0.1 

mA 

20 

jliA 

-0.36 

mA 

-100 


-100 


10 

mA 
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’LSI 38 Switching Characteristics 

at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

Levels 
of Delay 

R l = 2 kn 

Units 

Cl = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 

2 


18 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 

2 


27 


40 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 

3 


18 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 

3 


27 


40 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Output 

2 


18 


27 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Output 

2 


24 


40 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Output 

3 


18 


27 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Output 

3 


28 


40 

ns 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54LS139 

DM74LS139 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

>OH 

High Level Output Current 



-0.4 



-0.4 

mA 

>OL 

Low Level Output Current 



4 



8 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 
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’LSI 39 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = -18 mA 


Vcc = Min, Ioh = Max, 
V||_ = Max, Vih = Min 


Vcc = Min, Iol = Max 
Vil = Max, Vih = Min 


Iol = 4 mA, Vcc = Min 


Vcc = Max, V| = 7V 


V C c = Max, V| = 2.7 V 


V C c = Max, V! = 0.4V 


V C c = Max 
(Note 2) 


Input Clamp Voltage 


High Level Output 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current 


V C c = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second 
Note 3: Ice is measured with all outputs enabled and open. 

’LSI 39 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 



DM54 

-20 

DM74 

-20 


Symbol 

Parameter 

From (Input) 
To (Output) 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Output 


R L = 2 kft 


C L = 15 pF 



Function Tables 



H H H 

H LHLLHHHHLHHH 
H LHLHHHHHHLHH 
H LHHLHHHHHHLH 

h| l |h|h|h| h |h|h|h|h|h|h| l 

* G2 = G2A 4- G2B 

H = High Level, L = Low Level, X = Don't Care 


H = High Level, L = Low Level, X = Don't Care 
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DM54LS151/DM74LS151 Data Selector/Multiplexer 


General Description 

This data selector/multiplexer contains full on-chip decod- 
ing to select the desired data source. The LSI 51 selects 
one-of-eight data sources. The LSI 51 has a strobe input 
which must be at a low logic level to enable these devices. 
A high level at the strobe forces the W output high, and the 
Y output low. 

The LSI 51 features complementary W and Y outputs. 


Features 

■ Select one-of-eight data lines 

■ Performs parallel-to-serial conversion 

■ Permits multiplexing from N lines to one line 

■ Also for use as Boolean function generator 

■ Typical average propagation delay time data input to W 
output 12.5 ns 

■ Typical power dissipation 30 mW 


Connection Diagram 


Truth Table 


Dual-ln-Line Package 
DATA INPUTS DATA SELECT 


V CC D4 



W STROBE GND 


DATA INPUTS 


Order Number DM54LS151J, DM74LS151M or DM74LS151N 
See NS Package Number J16A, M16A or N16A 




Inputs 


Outputs 

c 

Select 

B 

A 

Strobe 

S 

Y 

W 

X 

X 

X 

H 

L 

H 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

DT 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


H = High Level, L = Low Level, X = Don't Care 
DO, D1 ...D7 = the level of the respective D input 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS151 

DM74LS151 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



— 

V|L 

Low Level Input Voltage 



0.7 



0.8 

S3 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage 

Vcc Min, Iqh = Max 
V|i_ = Max, Vih = Min 

DM54 

2.5 

3.4 


■ 

DM74 

2.7 

3.4 


VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|[_ = Max, V|h = Min 

DM54 


0.25 

0.4 

■ 

DM74 


0.35 

0.5 

Iql = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 7V 



0.1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.7V 



20 

/j.A 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-0.4 

mA 

los 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

■cc 

Supply Current 

Vcc = Max (Note 3) 


6 

10 

mA 


Note t: All typicals are at Vcc = 5 V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all outputs open, strobe and data select inputs at 4.5V, and all other inputs open. 
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DM54LS151/DM74LS151 


Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (output) 

R L = 

2 kO 



Symbol 

Parameter 

Cl = 

15 pF 

C L = 

50 pF 

Units 




Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

Select 

(4 Levels) to Y 


43 


46 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

(4 Levels) to Y 


30 


36 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select 

(3 Levels) to W 


23 


25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

(3 Levels) to W 


32 


40 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toY 


42 


44 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toY 


32 


40 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toW 


24 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toW 


30 


36 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

DO thru D7 
toY 


32 


35 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

DO thru D7 
toY 


26 


33 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

DO thru D7 
toW 


21 


25 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

DO thru D7 
toW 


20 


27 

ns 


Logic Diagram 


LS151 



Address Buffers for 54LS151/74LS151 


DATA 

SELECT 

(BINARY) 


A A B B C C 
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DM54LS153/DM74LS153 Dual 4-Line to 1-Line 
Data Selectors/Multiplexers 
General Description 


Each of these data selectors/multiplexers contains invert- 
ers and drivers to supply fully complementary, on-chip, bina- 
ry decoding data selection to the AND-OR-invert gates. 
Separate strobe inputs are provided for each of the two 
four-line sections. 

Features 

■ Permits multiplexing from N lines to 1 line 

■ Performs at parallel-to-serial conversion 


Strobe (enable) line provided for cascading (N lines to 
n lines) 

High fan-out, low impedance, totem pole outputs 
Typical average propagation delay times 

— From data 14 ns 

— From strobe 1 9 ns 

— From select 22 ns 

Typical power dissipation 31 mW 


Connection Diagram 


Function Table 


Dual-In-Line Package 


STROBE A 
V C C 2G SELECT 


DATA INPUTS OUTPUT 


16 MS 14 13 12 11 10 9 


Data Inputs 


B A CO Cl C2 C3 


Strobe Output 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 1 25°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS153 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

>OH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS153 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Min 


Conditions 


Vcc = Min, l| = -18 mA 


V C c = Min, Ioh Max 
V|[_ = Max, Vih = Min 


Vcc = Min, Iol = Max 
Vil = Max, Vih = Min 


Iql : 4 mA, Vcc = Min 


V C c = Max, V| = 7 V 


V C c = Max, V t = 2.7V 


Vcc = Max, V| = 0.4V 


V C c = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, T A = 25” C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all outputs open and all other inputs grounded. 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

V OH 

High Level Output 
Voltage 

V OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

'os 

Short Circuit 
Output Current 

'cc 

Supply Current 


Typ 

(Note 1) 



DM54 

-20 

DM74 

-20 




0.1 

mA 

20 

ju.A 

-0.36 

mA 

-100 

mA 

-100 


10 

mA 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 2 ktt 


Symbol 

Parameter 

From (Input) 
to (Output) 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Data to Y 

IPHL 

Propagation Delay Time 
High to Low Level Output 

Data to Y 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Select to Y 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select to Y 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe to Y 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Strobe to Y 


C L = 15 pF 


C L = 50 pF 


Min Max Min Max 


20 
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DM54LS 1 54/DM74LS1 54 4-Line to 16-Line 
Decoders/Demultiplexers 


General Description 


Each of these 4-line-to-1 6-line decoders utilizes TTL circuit- 
ry to decode four binary-coded inputs into one of sixteen 
mutually exclusive outputs when both the strobe inputs, G1 
and G2, are low. The demultiplexing function is performed 
by using the 4 input lines to address the output line, passing 
data from one of the strobe inputs with the other strobe 
input low. When either strobe input is high, all outputs are 
high. These demultiplexers are ideally suited for implement- 
ing high-performance memory decoders. All inputs are buff- 
ered and input clamping diodes are provided to minimize 
transmission-line effects and thereby simplify system de- 
sign. 


Features 

■ Decodes 4 binary-coded inputs into one of 16 mutually 
exclusive outputs 

■ Performs the demultiplexing function by distributing data 
from one input line to any one of 1 6 outputs 

■ Input clamping diodes simplify system design 

■ High fan-out, low-impedance, totem-pole outputs 

■ Typical propagation delay 
3 levels of logic 23 ns 
Strobe 1 9 ns 

■ Typical power dissipation 45 mW 


Connection and Logic Diagrams 


Dual-ln-Line Package 


X A B C D G2 G1 15 14 13 12 11 

I24 (23 I22 1 21 I20 |l9 lie 1 1 7 Il6 1 1 5 1 1 4 Il3 





|2 1 3 |4 j 5 |6 1 7 1 8 |9 |10 jl 1 |12 

01 23456789 10 GND 


TL/F/6394-1 

Order Number DM54LS154J, 
DM74LS154WM or DM74LS154N 
See NS Package Number J24A, M24B or N24A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS - 55°C to + 1 25°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DMS4LS154 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS154 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


V C c = Min, l| = -18 mA 


V C c Min, Ioh = Max 
V|i_ = Max, V|h = Min 


Vcc = Min, Iol = Max 
V|l = Max, V|h = Min 


Iql = 4 mA, Vcc = Min 


V cc = Max, V| = 7V 


V CC = Max, V| = 2.7V 


Vcc = Max, V| = 0.4V 


Vcc = Max 
(Note 2) 


V C c = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice Is measured with all outputs open and all inputs grounded. 

Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

Vqh 

High Level Output 
Voltage 

Vot 

Low Level Output 
Voltage 

ii 

Input Current @ Max 
Input Voltage 

■lH 

High Level Input Current 

IlL 

Low Level Input Current 

>OS 

Short Circuit 
Output Current 

Icc 

Supply Current 



DM54 

-20 

DM74 

-20 




From (Input) 

Symbol 

Parameter 

To (Output) 

IPLH 

Propagation Delay Time 

Data to 


Low to High Level Output 

Output 

tpHL 

Propagation Delay Time 

Data to 


High to Low Level Output 

Output 

tpLH 

Propagation Delay Time 

Strobe to 


Low to High Level Output 

Output 

tpHL 

Propagation Delay Time 

Strobe to 


High to Low Level Output 

Output 


R L = 2 k« 


C L = 15 pF 


Min Max 
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DM54LS1 54/DM74LS1 54 


Function Table 


Inputs 

Outputs 

G1 

G2 

D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H = High Level, L = Low Level, X = Don’t Care 
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DM54LS1 55/DM74LS1 55, DM54LS156/DM74LS156 
Dual 2-Line to 4-Line Decoders/Demultiplexers 

General Description Features 


These TTL circuits feature dual 1 -line-to-4-line demultiplex- 
ers with individual strobes and common binary-address in- 
puts in a single 16-pin package. When both sections are 
enabled by the strobes, the common address inputs se- 
quentially select and route associated input data to the ap- 
propriate output of each section. The individual strobes per- 
mit activating or inhibiting each of the 4-bit sections as de- 
sired. Data applied to input Cl is inverted at its outputs and 
data applied at C2 is true through its outputs. The inverter 
following the Cl data input permits use as a 3-to-8-line de- 
coder, or 1-to-8-line demultiplexer, without external gating. 
Input clamping diodes are provided on these circuits to mini- 
mize transmission-line effects and simplify system design. 


Applications: 

Dual 2-to-4-line decoder 
Dual 1 -to-4-Iine demultiplexer 
3-to-8-line decoder 
1 -to-8-line demultiplexer 

Individual strobes simplify cascading for decoding or 
demultiplexing larger words 
Input clamping diodes simplify system design 
Choice of outputs: 

Totem-pole (LSI 55) 

Open-collector (LSI 56) 


Connection Diagram and Function Tables 

Dual-ln-LIne Package 


SELECT 

DATA STROBE INPUT 
VCC C2 G2 A 


2Y3 2Y2 2Y1 2YO 


2-Line-to-4-Line Decoder or 
1-Llne-to-4-Llne Demultiplexer 

Inputs Outputs 

Select I Strobe Data 

~ Cl 1Y0 1Y1 1Y2 1Y3 



DATA STROBE SELECT 1Y3 1Y2 1Y1 1Y0 GND 

Cl G1 INPUT ' * ' 

B OUTPUTS 

TL/F/6395-1 

Order Number DM54LS155J, DM74LS155M, 
DM74LS155N, DM54LS156J, 

DM74LS156M or DM74LS156N 
See NS Package Number J16A, M16A or N16A 

3-Line-to-8-Llne Decoder or 
1-Llne-to-8-Llne Demultiplexer 


Inputs 


Select Strobe Data 


B A G2 C2 


X X H X 

L L L L 

L H L L 

H L L L 

H H L L 

XXX H 


Outputs 


2Y0 2Y1 2Y2 2Y3 


Inputs 

Outputs 

Select 

Strobe 
Or Data 

(0) 

(D 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Ct 

B 

A 

Gt 

2Y0 

2Y1 

2Y2 

2Y3 

1Y0 

1Y1 

1Y2 

1Y3 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 


tC = inputs Cl and C2 connected together 


H = high level, L = low level, X = don’t care 
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DM54LS155/DM74LS155/DM54LS156/DM74LS156 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS155 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

VOH 

High Level Output Current 

Iol 

Low Level Output Current 

T a 

Free Air Operating Temperature 


DM74LS155 







’LSI 55 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = —18 mA 


V C c = Min, Ioh = Max 
V||_ = Max, Vih = Min 


Vcc = Min, Iol = Max 
V|i_ = Max, V|h = Min 


Iol = 4 mA, Vcc = Min 


V C c = Max, V| = 7V 


Vcc = Max, V| = 2.7 V 


Vcc = Max, V| = 0.4V 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, Ta = 25” C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all outputs open, A,B, and Cl Inputs at 4.5V, and C2, G1, and G2 Inputs grounded. 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

v OH 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

■lH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

>cc 

Supply Current 


Max Units 





DM54 

-20 

DM74 

-20 




0.1 

mA 

20 

ju,A 

-0.36 

mA 

-100 


-100 


10 

mA 
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’LSI 55 Switching Characteristics 


at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 2 kn 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A, B, C2, G1 
or G2 to Y 


18 


22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A, B, C2, G1 
or G2 to Y 


27 


35 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A or B 
toY 


18 


24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

A or B 
toY 


27 


35 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Cl 

toY 


20 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl 

toY 


27 


35 

ns 


Recommended Operating Conditions 



’LSI 56 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

ICEX 

High Level Output 
Current 

Vcc = Min, Vo 5.5V 
Vil = Max, Vih = Min 



100 

fiA 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol Max 
Vil = Max, Vih = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iql = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 7 V 



0.1 

mA 

■iH 

High Level Input Current 

V CC = Max, V| = 2.7V 



20 

fxA 

l|L 

Low Level Input Current 

Vcc = Max, Vj = 0.4V 



-0.36 

mA 

! CC 

Supply Current 

Vcc = Max (Note 2) 


6.1 

10 

mA 


Note t: All typicals are at Vcc = 5V, Ta = 25" C. 

Note 2: Ice is measured with all outputs open, A, B, and Cl inputs at 4.5V, and C2, G1, and G2 grounded. 
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DM54LS1 55/DM74LS1 55/DM54LS1 56/DM74LS1 56 


Switching Characteristics 


at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 2 kn 

Units 

C L = 15 pF 

Cl = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A, B, C2, G1 
or G2 to Y 


28 


53 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A, B, C2, G1 
or G2 to Y 

M 1 

33 


43 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

AorB 
to Y 


28 


53 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

AorB 
to Y 


33 

■ 

43 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Cl 
to Y 


28 


53 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl 

toY 


34 


43 

ns 


Logic Diagram 



TL/F/6395-2 
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DM54LS1 57/DM74LS1 57, DM54LS1 58/DM74LS158 
Quad 2-Line to 1-Line Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out- 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the four 
outputs. The LSI 57 presents true data whereas the LSI 58 
presents inverted data to minimize propagation delay time. 

Applications 

■ Expand any data input point 

■ Multiplex dual data buses 


■ Generate four functions of two variables (one variable 
is common) 

■ Source programmable counters 

Features 

■ Buffered inputs and outputs 

■ Typical Propagation Time 
LSI 57 9 ns 

LSI 58 7 ns 

■ Typical Power Dissipation 
LSI 57 49 mW 

LSI 58 24 mW 


Connection Diagrams 

Dual-ln-Line Package 

INPUTS INPUTS 

STROBE , OUTPUT 

Vcc G A4 B4 Y4 A3 


Dual-ln-Llne Package 


OUTPUT 
B3 Y3 


STROBE , ,NP . UTS 
Vcc G A4 


OUTPUT 
B4 Y4 A3 


INPUTS 

- OUTPUT 

B3 Y3 



S . A1 
SELECT 


B1 Y1 
OUTPUT 


A2 


INPUTS 


B2 Y2 
' OUTPUT 


GND 


INPUTS 

TL/F/6396-1 

Order Number DM54LS157J, DM74LS157M 
or DM74LS157N 

See NS Package Number J16A, M16A or N16A 


s , A1 
SELECT 


B1 Y 1 
OUTPUT 


A2 


B2 Y2 
OUTPUT 


GND 


INPUTS INPUTS 

TL/F/6396-2 

Order Number DM54LS158J, DM74LS158M 
or DM74LS158N 

See NS Package Number J16A, M16A or N16A 


Function Table 


Inputs 

Output Y 

Strobe 

Select 

A 

B 

LS157 

LS158 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


H = High Level, L = Low Level, X = Don’t Care 
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DM54LS157/DM74LS157/DM54LS158/DM74LS158 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°C to +125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS157 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS157 







’LSI 57 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 





Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min, l| = — 18 mA 

High Level Output 

Vcc = Min, Ioh = Max 

DM54 

Voltage 

V||_ = Max, V|h = Min 

DM74 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 

Voltage 

V|t_ = Max, V|h = Min 

DM74 


Iol = 4 mA, Vcc = Min 

DM74 

Input Current @ Max 

Vcc = Max 

S or G 

Input Voltage 

V| = 7 V 

AorB 

High Level Input 

Vcc = Max 

S or G 

Current 

V| = 2.7V 

A or B 

Low Level Input 

Vcc = Max 

S orG 

Current 

V| = 0.4V 

A or B 

Short Circuit 

V C c = Max 

DM54 

Output Current 

(Note 2) 

DM74 

Supply Current 

Vcc = Max (Note 3) 



Note 1: All typicals are at Vcc = 5V, T* = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with 4.5V applied to all inputs and all outputs open. 
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’LSI 57 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

r l = 2kn 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

toY 


14 


18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

toY 


14 


23 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toY 


20 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toY 


21 


30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select 

toY 


23 


28 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

toY 


27 


32 

ns 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54LS158 

DM74LS158 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

’LSI 58 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, Vih = Min 



3.4 


V 



3.4 


VoL 

Low Level Output 
Voltage 

Vcc Min, Iol = Max 
V|l = Max, V|h = Min 



0.25 

0.4 

V 


HMIlfl 

0.35 

0.5 

Iql = 4 rnA, Vcc = Min 



0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

3 

s > 

II 

o II 
o _ 
> > 




0.2 

mA 

A orB 



0.1 

IlH 

High Level Input 
Current 

< < 
- o 
II O 
ro II 

^ 2 
% 


■ 


40 

JLlA 


■ 


20 

IlL 

Low Level Input 
Current 

< < 
- o 
II O 
o II 

s 


■ 


-0.8 

mA 

AorB 



-0.4 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

Icc 

Supply Current 

Vcc = Max (Note 3) 


4.8 

8 

mA 



2 
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DM54LS157/DM74LS157/DM54LS158/DM74LS158 


’LSI 58 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 2 kft 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

toY 


12 


18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

toY 

■ 

12 


21 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toY 


17 


23 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toY 


18 


28 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select 

toY 


20 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

toY 


24 


36 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with 4.5V applied to all inputs and all outputs open. 


Logic Diagrams 

LS157 LS158 
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DM54LS161A/DM74LS161A, DM54LS163A/DM74LS163A 
Synchronous 4-Bit Binary Counters 


General Description 

These synchronous, presettable counters feature an inter- 
nal carry look-ahead for application in high-speed counting 
designs. The LSI 61 A and LS163A are 4-bit binary counters. 
The carry output is decoded by means of a NOR gate, thus 
preventing spikes during the normal counting mode of oper- 
ation. Synchronous operation is provided by having all flip- 
flops clocked simultaneously so that the outputs change co- 
incident with each other when so instructed by the count- 
enable inputs and internal gating. This mode of operation 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. A 
buffered clock input triggers the four flip-flops on the rising 
(positive-going) edge of the clock input waveform. 

These counters are fully programmable; that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with the setup data after 
the next clock pulse, regardless of the levels of the enable 
input. Low-to-high transitions at the load input are perfectly 
acceptable, regardless of the logic levels on the clock or 
enable inputs. The clear function for the LSI 61 A is asyn- 
chronous; and a low level at the clear input sets all four of 
the flip-flop outputs low, regardless of the levels of clock, 
load, or enable inputs. The clear function for the LS163A is 
synchronous; and a low level at the clear inputs sets all four 
of the flip-flop outputs low after the next clock pulse, regard- 
less of the levels of the enable inputs. This synchronous 
clear allows the count length to be modified easily, as de- 
coding the maximum count desired can be accomplished 
with one external NAND gate. The gate output is connected 
to the clear input to synchronously clear the counter to all 
low outputs. 


The carry look-ahead circuitry provides for cascading coun- 
ters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a ripple carry output. 

Both count-enable inputs (P and T) must be high to count, 
and input T is fed forward to enable the ripple carry output. 
The ripple carry output thus enabled will produce a high-lev- 
el output pulse with a duration approximately equal to the 
high-level portion of the Qa output. This high-level overflow 
ripple carry pulse can be used to enable successive cascad- 
ed stages. High-to-low level transitions at the enable P or T 
inputs may occur, regardless of the logic level of the clock. 
These counters feature a fully independent clock circuit. 
Changes made to control inputs (enable P or T or load) that 
will modify the operating mode have no effect until clocking 
occurs. The function of the counter (whether enabled, dis- 
abled, loading, or counting) will be dictated solely by the 
conditions meeting the stable set-up and hold times. 

Features 

■ Synchronously programmable 

■ Internal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ Diode-clamped inputs 

■ Typical propagation time, clock to Q output 14 ns 

■ Typical clock frequency 32 MHz 

■ Typical power dissipation 93 mW 


Connection Diagram 


Dual-ln-Llne Package 


RIPPLE 

CARRY , 

V C c OUTPUT Q A 


v ENABLE 

0 D T LOAD 



D ENABLE GND 


Order Numbers DM54LS161AJ, DM54LS163AJ, DM74LS161 AM, 
DM74LS163AM, DM74LS161AN or DM74LS163AN 
See NS Package Number J16A, M16A or N16A 
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DM54LS161A/DM74LS161A/DM54LS163A/DM74LS163A 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°Cto +125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS161A 

DM74LS161A 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V|l 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fdK 

Clock Frequency (Note 1) 

0 


25 

0 


25 

MHz 

Clock Frequency (Note 2) 

0 


20 

0 


20 

MHz 

t w 

Pulse Width 
(Note 1) 

Clock 

20 

6 


20 

6 


ns 

Clear 

20 

9 


20 

9 


Pulse Width 
(Note 2) 

Clock 

25 



25 



ns 

Clear 

25 



25 



tsu 

Setup Time 
(Note 1) 

Data 

20 

8 


20 

8 


ns 

Enable P 

25 

17 


25 

17 


Load 

25 

15 


25 

15 


Setup Time 
(Note 2) 

Data 

20 



20 



ns 

Enable P 

30 



30 



Load 

30 



30 



tH 

Hold Time 
(Note 1) 

Data 

0 

-3 


0 

-3 


ns 

Others 

0 

-3 


0 

-3 


Hold Time 
(Note 2) 

Data 

5 



5 



ns 

Others 

5 



5 



tREL 

Clear Release Time (Note 1) 

20 



20 



ns 

Clear Release Time (Note 2) 

25 



25 



ns 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: C L - 15 pF. R L — 2 kft, T A = 25’C and V C c = 5.5V. 
Note 2: C L = 50 pF, R u = 2 Ml. T A = 25'C and V C c = 5.5V. 
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’LSI 61 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, 1| = -18 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|l = Max, V|h = Min 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol Max 
V|i_ = Max, V|h = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iql = 4 mA, Vcc 1 Min 

DM74 


0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

S 

2 > 
II r- 

O II 
a _ 
> > 

Enable T 



0.2 

mA 

Clock 



0.2 

Load 



0.2 

Others 



0.1 

IlH 

High Level Input 
Current 

!> 
■2 tv. 

II 

O II 
a _ 
> > 

Enable T 



40 

fi A 

Clock 



40 

Load 



40 

Others 



20 

l|L 

Low Level Input 
Current 

< < 
- o 
II o 
o II 

< 2 
s 

Enable T 



-0.8 

mA 

Clock 



-0.8 

Load 



-0.8 

Others 



-0.4 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

ICCH 

Supply Current with 
Outputs High 

Vcc = Max 
(Note 3) 


18 

31 

mA 

ICCL 

Supply Current with 
Outputs Low 

V C c = Max 
(Note 4) 


19 

32 

mA 

Note 1: All typicals are at Vcc = 5V, Ta = 25“C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Icch is measured with the load high, then again with the load low, with all other inputs high and all outputs open. 

Note 4: Iqcl is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 

’LS161 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 2 kft 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

f MAX 

Maximum Clock Frequency 


25 


20 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Ripple Carry 


24 


30 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Ripple Carry 


30 


38 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to Any Q 
(Load High) 


22 


27 

ns 

*PHL 

Propagation Delay Time 
High to Low Level Output 

Clock to Any Q 
(Load High) 


27 


38 

ns 
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’LS161 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) (Continued) 




From (Input) 
To (Output) 


Rl = 

2kn 



Symbol 

Parameter 

c L ~ 

15 pF 

C L = 

50 pF 

Unite 



Min 

Max 

Min 

Max 


IPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to Any Q 
(Load Low) 


24 


30 

ns 

IPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to Any Q 
(Load Low) 


29 


38 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Enable T to 
Ripple Carry 


18 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable T to 
Ripple Carry 


15 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Any Q 


35 


45 

ns 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS163A 

DM74LS163A 

Units 

Min 

Norn 

Max 


Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 






-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency (Note 1) 

0 


25 

0 


25 

MHz 

Clock Frequency (Note 2) 

0 


20 

0 


20 

MHz 

t W 

Pulse Width 
(Note 1) 

Clock 

20 

6 


20 

6 


ns 

Clear 

20 

9 


20 

9 


Pulse Width 
(Note 2) 

Clock 

25 



25 



ns 

Clear 

25 



25 



tsu 

Setup Time 
(Note 1) 

Data 

20 

8 


20 

8 


ns 

Enable P 

25 

17 


25 

17 


Load 

25 

15 


25 

15 


Setup Time 
(Note 2) 

Data 

20 



20 



ns 

Enable P 

30 



30 



Load 

30 



30 



tH 

Hold Time 
(Note 1) 

Data 

0 

-3 


0 

-3 


ns 

Others 

0 

-3 


0 

-3 


Hold Time 
(Note 2) 

Data 

5 



5 



ns 

Others 

5 



5 



*REL 

Clear Release Time (Note 1) 

20 



20 



ns 

Clear Release Time (Note 2) 

25 



25 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: C L = 15 pF, R L = 2 kn, T A = 25*C and Vcc = 5V. 
Note 2: C L = 50 pF, R L = 2 kn, T A = 25’C and Vcc = 5V. 
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’LSI 63 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage 

Vcc : Min, Ioh = Max 
V||_ = Max, Vih = Min 

DM54 

2.5 

3.4 


— 

DM74 

msa 



Mm 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V||_ = Max, V|h = Min 

DM54 


0.25 

0.4 


DM74 


0.35 

0.5 

V 

Iol = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 


l| 

Input Current @ Max 
Input Voltage 

S 

s > 
II N- 
O II 
o _ 
> > 

Enable T 



0.2 


Clock, Clear 



0.2 


Load 



0.2 


Others 



0.1 


l|H 

High Level Input 
Current 

Vcc = Max 
V| = 2.7V 

Enable T 



40 


Load 



40 

Clock, Clear 



40 


Others 



20 


IlL 

Low Level Input 
Current 

Vcc = Max 
V| = 0.4V 

Enable T 



-0.8 


Clock, Clear 



-0.8 


Load 



-0.8 


Others 



-0.4 


los 

Short Circuit 
Output Current 

Vcc = 
(Note 

Max 

DM54 

-20 


-100 


2) 

DM74 

-20 


-100 


■CCH 

Supply Current with 
Outputs High 

V C c = Max 
(Note 3) 


18 

31 

mA 

•CCL 

Supply Current with 
Outputs Low 

Vcc = Max 
(Note 4) 


18 

32 

mA 

Not# 1: All typicals are at Vcc = 5V, Ta = 25’C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Icch is measured with the load high, then again with the load low, with all other inputs high and all outputs open. 

Note 4: Iqcl > s measured with the clock input high, then again with the clock input low, with all other Inputs low and all outputs open. 

’LSI 63 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

| r l = 2 kn 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock Frequency 


25 


20 


MHz 

I 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Ripple Carry 


24 


30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Ripple Carry 


30 


38 

ns 

tpiH 

Propagation Delay Time 
Low to High Level Output 

Clock to Any Q 
(Load High) 


22 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to Any Q 
(Load High) 


27 


38 

ns 

. 
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Parameter Measurement Information 


Switching Time Waveforms 



Note A: The input pulses are supplied by generators having the following characteristics: PRR £ 1 MHz, duty cycle £ 50%, Zqut — 50ft, t r £ 10 ns, tj £ 10 ns. 
Vary PRR to measure f^AX- 

Note B: Outputs Qq and carry are tested at t n + 16 where t n is the bit time when all outputs are low. 

NoteC: V REF = 1.5V. 

Switching Time Waveforms 



TL/F/6397-4 

Note A: The input pulses are supplied by generators having the following characteristics: PRR 2 1 MHz, duty cycle £ 50%, Zout ~ 5 °ft, t r s6 ns, tf £ 6 ns. Vary 
PRR to measure (max- 

Note B: Enable P and enable T setup times are measured at t n+ o- 
NoteC: V REF = 1.3V. 




DM54LS164/DM74LS164 
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DM54LS1 64/DM74LS1 64 8-Bit 
Serial In/Parallel Out Shift Registers 


General Description 

These 8-bit shift registers feature gated serial inputs and an 
asynchronous clear. A low logic level at either input inhibits 
entry of the new data, and resets the first flip-flop to the low 
level at the next clock pulse, thus providing complete con- 
trol over incoming data. A high logic level on either input 
enables the other input, which will then determine the state 
of the first flip-flop. Data at the serial inputs may be changed 
while the clock is high or low, but only information meeting 
the setup and hold time requirements will be entered. Clock- 
ing occurs on the low-to-high level transition of the clock 
input. All inputs are diode-clamped to minimize transmis- 
sion-line effects. 


Features 

■ Gated (enable/disable) serial inputs 

■ Fully buffered clock and serial inputs 

■ Asynchronous clear 

■ Typical clock frequency 36 MHz 

■ Typical power dissipation 80 mW 


Connection Diagram 


Function Table 


Dual-ln-Llne Package 

OUTPUTS 


0 E CLEAR CLOCK 



A B Oft Ob Qq Qp GND 

SERIAL INPUTS OUTPUTS 

TL/F/6398-1 

Order Number DM54LS164J, DM74LS164M or 
DM74LS164N 

See NS Package Number J14A, M14A or N14A 


Inputs 

Outputs 

Clear 

Clock 

A 

B 

Qa 

Qb 

Oh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo 

Qho 

H 

T 

H 

H 

H 

QAn 

QGn 

H 

T 

L 

X 

L 

QAn 

QGn 

H 

T 

X 

L 

L 

QAn 

QGn 


H = High Level (steady state), L = Low Level (steady state) 

X = Don’t Care (any input, including transitions) 

T = Transition from low to high level 

Qao. Qbo. Qho = The level of Qa, Ob. or Or, respectively, before the 
indicated steady-state Input conditions were established. 

CW OQ n = The level of Qa or Qq before the most recent f transition of 
the clock; Indicates a one-bit shift 


Logic Diagram 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54LS -55°Cto +125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" tables will de- 
fine the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


DM54LS164 

DM74LS164 

Units 



Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency (Note 4) 

0 


25 

0 


25 

MHz 

t W 

Pulse Width 

Clock 

20 



20 



ns 


(Note 4) 

Clear 

20 



20 



tsu 

Data Setup Time (Note 4) 

15 



15 



ns 

tH 

Data Hold Time (Note 4) 

5 



5 



ns 

tREL 

Clear Release Time (Note 4) 

30 



30 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 


VOH 

High Level Output 

Vcc = Min, Ioh = Max 

DM54 

2.5 

3.4 


mm 


Voltage 

Vil = Max, Vih = Min 

DM74 

2.7 

3.4 



VOL 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 


0.25 

0.4 



Voltage 

V|i_ = Max, Vih = Min 

DM74 


0.35 





Iql = 4 mA, Vcc = Min 

DM74 


0.25 



l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 7V 



0.1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.7V 



20 

\xk 

■lL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-0.4 

mA 

los 

Short Circuit 

Vcc = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 2) 

DM74 

-20 


-100 

lec 

Supply Current 

Vcc = Max (Note 3) | 


16 

27 

mA 


Note 1: All typicals are at Vcc “ 5V, Ta = 25'C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured with all outputs open, the SERIAL input grounded, the CLOCK input at 2.4V, and a momentary ground, then 4.5V, applied to the CLEAR 
input 

Note 4: Ta = 25"C and Vcc = 5V. 
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Switching Characteristics at V<x = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 


Rl = 

2kO 



Symbol 

Parameter 

C L = 

15 pF 

Cl = 

50 pF 

Units 



Min 

Max 

Min 

Max 


fMAX 

Maximum Clock Frequency 


25 




MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 


27 


30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 


32 


40 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output 


36 


45 

ns 
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DM54LS165/DM74LS165 8-Bit Parallel 
In/Serial Output Shift Registers 


General Description 


This device is an 8-bit serial shift register which shifts data in 
the direction of Qa toward Qh when clocked. Parallel-in ac- 
cess is made available by eight individual direct data inputs, 
which are enabled by a low level at the shift/load input. 
These registers also feature gated clock inputs and comple- 
mentary outputs from the eighth bit. 

Clocking is accomplished through a 2-input NOR gate, per- 
mitting one input to be used as a clock-inhibit function. Hold- 
ing either of the clock inputs high inhibits clocking, and hold- 
ing either clock input low with the load input high enables 
the other clock input. The clock-inhibit input should be 
changed to the high level only while the clock input is high. 
Parallel loading is inhibited as long as the load input is high. 


Data at the parallel inputs are loaded directly into the regis- 
ter on a high-to-low transition of the shift/load input, regard- 
less of the logic levels on the clock, clock inhibit, or serial 
inputs. 

Features 

■ Complementary outputs 

■ Direct overriding (data) inputs 

■ Gated clock inputs 

■ Parallel-to-serial data conversion 

■ Typical frequency 35 MHz 

■ Typical power dissipation 1 05 mW 


Connection Diagram 


CLOCK 
V C c INHIBIT 


Dua!-ln-Llne Package 
PARALLEL INPUTS 


SERIAL OUTPUT 
INPUT 0 H 



SHIFT/ CLOCK 
LOAD 


PARALLEL INPUTS 


H OUTPUT GND 

Qh 


Order Number DM54LS165J, DM74LS165WM or DM74LS165N 
See NS Package Number J16A, M16B or N16A 


Function Table 



H = High Level (steady state), L = Low Level (steady state) 

X = Don't Care (any input, including transitions) 

T = Transition from low-to-high level 

a...h = The level of steady-state input at inputs A through H, respectively. 

Qao. Qbo, Qho = The level of Qa. Qb. or Qh, respectively, before the indicated steady-state input conditions were established. 
QAn. QGn = "The level of Qa or Qq, respectively, before the most recent f transition of the clock. 
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DM54LS165/DM74LS165 


Absolute Maximum Ratings (Note) 

Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

! DM54LS165 

! DM74LS165 j 

Units 

| Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 


5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



mm 

V|L 

Low Level Input Voltage 



0.7 



0.8 

SB 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

>OL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency (Note 1) 

0 


25 

0 


25 

MHz 

fCLK 

Clock Frequency (Note 2) 

0 


20 

0 


20 

MHz 

tw 

Pulse Width 
(Note 2) 

Clock 

25 



25 



ns 

Load 

15 



15 



tsu 

Setup Time 
(Note 6) 

Parallel 

10 



10 



ns 

Serial 

20 



20 



Enable 

30 



30 



Shift 

45 



45 



tH 

Hold Time (Note 6) 

0 



0 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 3) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

999 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|(_ = Max, Vih = Min 

DM54 

2.5 

3.4 


9 

DM74 

2.7 

3.4 


VoL 

Low Level Output 
Voltage 

Vcc Min, Iol = Max 
V|i_ = Max, Vih = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iql = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

S 

2 > 
II r- 
o II 
o _ 
> > 

Shift/ Load 



0.3 

mA 

Others 



0.1 

IlH 

High Level Input 
Current 

Vcc = Max 
V| = 2.7V 

Shift/ Load 



60 

p.A 

Others 



20 

IlL 

Low Level Input 
Current 

Vcc = Max 
V| = 0.4V 

Shift/Load 



-1.2 

mA 

Others 




>os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 4) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

•cc 

Supply Current 

| V cc = Max (Note 5) 


21 

36 

mA 


Note 1: Cl = 15 pF, R L = 2 kn, T A = 25'C and Vcc = 5V 
Note 2: C L = 50 pF, Ft L = 2 kft, T A = 25'C and Vcc = 5V 
Note 3: All typicals are at Vcc = 5V, t a = 25' C. 

Note 4: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 5: With all outputs open, clock inhibit and shift/load at 4.5V, and a clock pulse applied to the CLOCK input, Ice is measured first with the parallel inputs at 
4.5V, then again grounded. 

Note 6: T a = 25'C and Vcc = 5V. 


Specifications for Military/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto +125°C 

DM74LS 0°Cto +70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 
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Switching Characteristics at Vcc = 5V and Ta = 25“C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

fMAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 
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SERIAL 

INPUT 


SHIFT/ 

LOAD 


CLOCK 


CLOCK 

INHIBIT 


o 

<Q 

o' 

g 

S' 

(Q 

3 

3 


PARALLEL INPUTS 

ABCDE FGH 



TL/F/6399-2 
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DM54LS166/DM74LS166 8-Bit 
Parallel-ln/Serial-Out Shift Registers 

General Description 

These parallel-in or serial-in, serial-out shift registers feature the low-to-high-level edge of the clock pulse through a two- 
gated clock inputs and an overriding clear input. All inputs input NOR gate, permitting one input to be used as a clock- 

are buffered to lower the drive requirements to one normal- enable or clock-inhibit function. Holding either of the clock 

ized load, and input clamping diodes minimize switching inputs high inhibits clocking; holding either low enables the 

transients to simplify system design. The load mode is es- other clock input. This allows the system clock to be free 

tablished by the shift/load input. When high, this input en- running, and the register can be stopped on command with 

ables the serial data input and couples the eight flip-flops for the other clock input. The clock-inhibit input should be 

serial shifting with each clock pulse. When low, the parallel changed to the high level only while the clock input is high, 

(broadside) data inputs are enabled and synchronous load- A buffered, direct clear input overrides all other inputs, in- 

ing occurs on the next clock pulse. During parallel loading, eluding the clock, and sets all flip-flops to zero, 

serial data flow is inhibited. Clocking is accomplished on 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto +125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings ” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

•oh 

High Level Output Current 

Iol 

Low Level Output Current 

fcLK 

Clock Frequency (Note 1) 


Clock Frequency (Note 2) 

t w 

Pulse Width 

Clock 


(Note 6) 

Clear 

tsu 

Setup Time 

Mode 


(Note 6) 

Data 

tH 

Hold Time (Note 6) 

Ta 

Free Air Operating Temperature 


DM54LS166 






DM74LS166 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


Conditions 


Vcc = Min, l| = - 1 8 mA 


Vcc = Min, Ioh = Max | DM54 
V|i_ = Max, V|h = Min 


Vcc = Min, Iol = Max 
V||_ = Max, Vjh = Min 


Iol = 4 mA, Vcc Min 


Vcc = Max, V, = 7V 


Typ 

(Note 3) 


Max Units 





High Level Input Current Vcc = Max, V| = 2.7V 


Low Level Input Current | Vcc = Max, V| = 0.4V 


Short Circuit 
Output Current 


Vcc = Max 
(Note 4) 


Vcc = Max (Note 5) 


DM54 

-20 

DM74 

-20 



0.1 

mA 

20 

jutA 

-0.4 

mA 

-100 


-100 


38 

mA 


Supply Current 


Note 1: C L = 15 pF, Ft L = 2 kn, T A = 25'C and V C c = 5V. 

Note 2: C L = 50 pF, R L = 2 kn, T A = 25'C and Vcc = 5V. 

Note 3: All typicals are at Vcc = T A = 25'C. 

Note 4: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 5: With all outputs open, 4.5V applied to the serial input, all other inputs except the CLOCK grounded, Ice is measured after a momentary ground, then 4.5V is 

applied to the CLOCK. 

Note 6: T a = 25'C and V C c = 5V. 
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Switching Characteristics at Vcc = 5V and Ta = 25‘C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 


Rl = 

2kn 



Symbol 

Parameter 

C L = 

15 pF 

C L = 

50 pF 

Units 




Min 

Max 

Min 

Max 


f MAX 

Maximum Clock 
Frequency 


25 


20 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 

8 

35 


38 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 

8 

35 


41 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output 

6 

30 


36 

ns 


Parameter Measurement Information 

Voltage Waveforms 



Test Table for Synchronous Inputs 


Data Input 
for Test 

Shift/Load 

Output Tested 
(See Note C) 

H 

Serial Input 

OV 

4.5V 

Qh at T N+1 
QHatT N +e 


Note A: The clock pulse has the following characteristics: tw(ciock) ^ 20 ns and PRR = 1 MHz. The clear pulse has the following characteristics: tw(ciear) ^ 20 ns 
and tnoLD = 0 ris. When testing f^AX. vary the clock PRR. 

Note B: A clear pulse is applied prior to each test. 

Note C: Propagation delay times (tp|_H and tpm) are measured at tp+v Proper shifting of data is verified at tp+e with a functional test. 

Note D: tp = bit time before clocking transition 
tp+i = bit time after one clocking transition 
tp+e = bit time after eight clocking transitions 
Note E: V REF = 1.3V. 
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Function Table 


Clear 

Shift/ 

Clock 

Clock 

Serial 

Parallel 

Outputs 

Output 

Qh 


Load 

Inhibit 



A...H 

Qa 

Qb 


L 

X 

X 

X 

X 

X 

L 

L 

L 

H 

X 

L 

L 

X 

X 

Qao 

Qbo 

Qho 

H 

L 

L 

T 

X 

a . . . h 

a 

b 

h 

H 

H 

L 

T 

H 

X 

H 

QAn 

QGn 

H 

H 

L 

T 

L 

X 

L 

QAn 

QGn 

H 

X 

H 

T 

X 

X 

Qao 

Qbo 

Qho 


H = High Level (steady state), L = Low Level (steady state) 

X = Don’t Care (any input, including transitions) 
t = Transition from low to high level 

a . . . h = The level of steady-state input at inputs A through H, respectively 

Qao, Qbo, Qho = The level of Qa, Qb. Oh. respectively, before the indicated steady-state input conditions were established 
Qah> Qg„. = The level of Qa, Qg, respectively, before the most recent f transition of the clock 


Logic Diagram 



(9)V(Dkl5)V (2) 

CLEAR SERIALSHIFT/ i 
INPUT LOAD v 



Timing Diagram 


Typical Clear, Shift, Load, Inhibit and Shift Sequences 

CLOCK 


PARALLEL 

INPUTS 


OUTPUT Q H ..i 



H H | L | H | L | H I L I H 


— | ^-INHIBIT— | 
LOAD 
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DM54LS169A/DM74LS169A Synchronous 
4-Bit Up/Down Binary Counter 


General Description 

This synchronous presettable counter features an internal 
carry look-ahead for cascading in high-speed counting ap- 
plications. Synchronous operation is provided by having all 
flip-flops clocked simultaneously, so that the outputs all 
change at the same time when so instructed by the count- 
enable inputs and internal gating. This mode of operation 
helps eliminate the output counting spikes that are normally 
associated with asynchronous (ripple clock) counters. A 
buffered clock input triggers the four master-slave flip-flops 
on the rising edge of the clock waveform. 

This counter is fully programmable; that is, the outputs may 
each be preset either high or low. The load input circuitry 
allows loading with the carry-enable output of cascaded 
counters. As loading is synchronous, setting up a low level 
at the load input disables the counter and causes the out- 
puts to agree with the data inputs after the next clock pulse. 
The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applications^vithout additional gating. 
Both count-enable inputs (P and T) must be low to count. 
The direction of the count is determined by the level of the 
up/down input. When the input is high, the counter counts 
up; when low, it counts down. Input T is fed forward to en- 
able the carry outputs. The carry output thus enabled 


will produce a low-level output pulse with a duration approxi- 
mately equal to the high portion of the Q A output when 
counting up, and approximately equal to the low portion of 
the Q a output when counting down. This low-level overflow 
carry pulse can be used to enable successively cascaded 
stages. Transitions at the enable P or T inputs are allowed 
regardless of the level of the clock input. All inputs are diode 
clamped to minimize transmission-line effects, thereby sim- 
plifying system design. 

This counter features a fully independent clock circuit. 
Changes at control inputs (enable P, enable T, load, up/ 
down), which modify the operating mode, have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading, or counting) will be dictated 
solely by the conditions meeting the stable setup and hold 
times. 

Features 

■ Fully synchronous operation for counting and program- 
ming. 

■ Internal look-ahead for fast counting. 

■ Carry output for n-bit cascading. 

■ Fully independent clock circuit 
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DM54LS169A/DM74LS169A 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 


DM54LS169A 


Supply Voltage 

High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
Low Level Output Current 
Clock Frequency (Note 1) 
Clock Frequency (Note 2) 
Clock Pulse Width (Note 3) 

Setup Time Pat 

(Note 3) Fn , 


_tjj Hold Time (Note 3) 

Ta Free Air Operating Temperature 

Note 1: C L = 15 pF. R L = 2 Ml, T A = 25"C and Vcc = 5V. 
Note 2: C L = 50 pF, R L = 2 kn, T A = 25”C and Vcc = 5V. 
Note 3: T A = 25“C and Vcc = 5V. 



DM74LS169A 

Min 

Norn 

Max 

4.75 

5 

5.25 



Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol Parameter Conditions 

_Vj Input Clamp Voltage Vcc = Min, h - — 18 mA 

Voh High Level Output Vcc = Min, Ioh = Max 

Voltage V(|_ = Max, Vih = Min 

Vql Low Level Output Vcc = Min, Iol = Max 

Voltage V|j_ = Max, Vih = Min 

Iql = 4 mA, Vcc = Min 

l| Input Current @ Max Vcc = Max 

Input Voltage V| = 7V 

I|H High Level Input Vcc = Max 

Current V| = 2.7 V 

Iil Low Level Input Vcc = Max 

Current V| = 0.4V 

los Short Circuit Vcc = Max 

Output Current (Note 5) 


DM54 


DM74 


DM54 


DM74 


DM74 


Enable T 


Others 


Enable T 


Others 


Enable T 


Others 


DM54 


DM74 



Jcc 1 Supply Current | Vcc = Max (Note 6) 

Note 4: All typicals are at Vcc = 5V and T A = 25°C. 

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 6: Ice is measured after a momentary 4.5V, then ground, is applied to the CLOCK with all other inputs grounded and all the outputs open. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

r l = 2 kn 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

*MAX 

Maximum Clock 
Frequency 


25 


20 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Ripple Carry 


35 


39 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Ripple Carry 


35 


44 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Any Q 


20 


24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Any Q 


23 


32 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Enable T to 
Ripple Carry 


18 


24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Enable T to 
Ripple Carry 


18 


28 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Up/Down to 
Ripple Carry (Note 1) 


25 


30 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Up/Down to 
Ripple Carry (Note 1) 


29 


38 

ns 


Note 1: The propagation delay from UP/DOWN to RIPPLE CARRY must be measured with the counter at either a minimum or a maximum count. As the logic level 
of the up/down input is changed, the ripple carry output will follow. If the count Is minimum, the ripple cany output transition will be in phase. If the count is 
maximum, the ripple carry output will be out of phase. 
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DM54LS169A/DM74LS169A 


Logic Diagram 
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DM54LS1 73A/DM74LS1 73A 
TRI-STATE® 4-Bit D-Type Register 


General Description 

This four-bit register contains D-type flip-flops with totem- 
pole TRI-STATE® outputs, capable of driving highly capaci- 
tive or low-impedance loads. The high-impedance state and 
increased high-logic-level drive provide these flip-flops with 
the capability of driving the bus lines in a bus-organized sys- 
tem without need for interface or pull-up components. 
Gated enable inputs are provided for controlling the entry of 
data into the flip-flops. When both data-enable inputs are 
low, data at the D inputs are loaded into their respective flip- 
flops on the next positive transition of the buffered clock 
input. Gate output control inputs are also provided. When 
both are low, the normal logic states of the four outputs are 
available for driving the loads or bus lines. The outputs are 
disabled independently from the level of the clock by a high 
logic level at either output control input. The outputs then 
present a high impedance and neither load nor drive the bus 
line. Detailed operation is given in the truth table. 


To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con- 
trol circuitry is designed so that the average output disable 
times are shorter than the average output enable times. 

Features 

■ TRI-STATE outputs interface directly with system bus 

■ Gated output control lines for enabling or disabling the 
outputs 

■ Fully independent clock eliminates restrictions for oper- 
ating in one of two modes: 

Parallel load 
Do nothing (hold) 

■ For application as bus buffer registers 


Connection Diagram 


Function Table 


Dual-ln-Line Package 

DATA ENABLE 

DATA INPUTS INPUTS 

V CC CLEAR D1 D2 D3 D4 G2 G1 
1 16 1 15 1 14 1 13 1 12 111 1 10 U 


2D 

3D 

4D 

DATA 

20 

3Q 

4Q 

ENABLE 

CK 

A 


M N 01 02 Q3 04 CLOCK GND 

OUTPUT CONTROL OUTPUTS 

TL/F/6403-1 

Order Number DM54LS173AJ, DM74LS173AM or 
DM74LS173AN 

See NS Package Number J16A, M16A or N16A 


Clear Clock 


Inputs 

Data 

Enable 


Output 
Data Q 
D 



When either M or N (or both) is (are) high the output is 
disabled to the high-impedance state; however, 

| sequential operation of the flip-flops is not affected. | 

H = High Level (Steady State) 

L = Low Level (Steady State) 

T = Low-to-High Level Transition 
X = Don't Care (Any Input Including Transitions) 

Qq = The Level of Q Before the Indicated Steady State Input Conditions 
Were Established. 
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Absolute Maximum Ratings (Note) 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions ” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54LS173A 

DM74LS173A 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

mm 

V| H 

High Level Input Voltage 

2 



2 



mm 

V| L 

Low Level Input Voltage 



0.7 



0.8 

SB 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

<OL 

Low Level Output Current 



12 



24 

mA 

fCLK 

Clock Frequency (Note 1) 

0 


30 

0 


30 

MHz 

Clock Frequency (Note 2) 

0 


20 

0 


20 

MHz 

tw 

Pulse Width 
(Note 3) 

Clock 

17 



17 



ns 

Clear 

17 



17 



tsu 

Setup Time 
(Note 3) 

Enable 

17 



17 



ns 

Data 

10 



10 



t H 

Hold Time 
(Note 3) 

Enable 

0 



0 



ns 

Data 

0 



0 



tREL 

Clear Release Time 

10 



10 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: C|_ = 45 pF, R L = 667ft, T A = 25"C and V cc = 5V. 
Note 2: C L = 150 pF, R L = 667ft, T A = 25"C and Vcc = 5V. 
Note 3: T a - 25”C and Vcc = 5V. 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 4) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min. I| = -18 mA 



-1.5 

M 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max, Vih = Min 

m 




V 0 L 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 


0.25 

0.4 

■ 


Voltage 

V||_ = Max, Vih = Min 

DM74 


0.35 

0.5 

I 



Iol = 4 mA, Vcc = Min 

DM74 


0.25 



l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 7 V 



0.1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.7V 



20 

fiA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-0.4 

mA 

•OZH 

Off-State Output Current with High 
Level Output Voltage Applied 

V C c = Max, V 0 = 2.7V 
Vih = Min, Vil = Max 



20 

fiA 

•OZL 

Off-State Output Current with Low 
Level Output Voltage Applied 

V C c = Max, V 0 = 0.4V 
Vih = Min, V||_ = Max 



-20 

juA 

los 

Short Circuit 

V C c = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 5) 

DM74 

-20 


-100 

lec 

Supply Current 

Vcc = Max (Note 6) j 


17 

30 

mA 


Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54LS -55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 



2-147 


DM54LS173A/DM74LS173A 























































































































































Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 667ft 

Units 

C L = 45 pF 

C L = 150 pF 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock 
Frequency 


30 


20 


ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 


25 


34 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 


30 


40 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output 


30 


40 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output Control 
(M or N) to Any Q 

7 

21 

9 

34 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output Control 
(M or N) to Any Q 

B 

27 

9 

45 

ns 

tPHZ 

Output Disable Time from 
High Level Output (Note 7) 

Output Control 
(M or N) to Any Q 

3 

17 



ns 

tpLZ 

Output Disable Time from 
Low Level Output (Note 7) 

Output Control 
(M or N) to Any Q 

3 

20 



ns 


Note 4: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Note 6: Ice is measured with all outputs open: Clear grounded after a momentary 4.5V; N, G1, G2 and all data inputs grounded: and the CLOCK and M input at 
4.5V. 


Note 7: C L = 5 pF. 
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DM54LS174/DM74LS174, DM54LS175/DM74LS175 
Hex/Quad D Flip-Flops with Clear 


General Description 

These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. All have a direct clear 
input, and the quad (175) versions feature complementary 
outputs from each flip-flop. 

Information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a particu- 
lar voltage level and is not directly related to the transition 
time of the positive-going pulse. When the clock input is at 
either the high or low level, the D input signal has no effect 
at the output. 


Features 

■ LSI 74 contains six flip-flops with single-rail outputs 

■ LSI 75 contains four flip-flops with double-rail outputs 

■ Buffered clock and direct clear inputs 

■ Individual data input to each flip-flop 

■ Applications include: 

Buffer/storage registers 
Shift registers 
Pattern generators 

■ Typical clock frequency 40 MHz 

■ Typical power dissipation per flip-flop 14 mW 


Connection Diagrams 

Dual-In-Line Package 

Vcc 06 D6 D5 05 04 


Dual-In-Line Package 

04 CLOCK V C C Q4 Q4 D4 D3 Q3 03 CLOCK 

I 10 I 9 I 16 I 15 I 14 I 13 I 12 I 11 I 10 I 9 



TL/F/6404-1 

Order Number DM54LS174J, 

DM74LS174M or DM74LS174N 
See NS Package Number J16A, M16A or N16A 

Function Table (Each Flip-Flop) 


Order Number DM54LS175J, 
DM74LS175M or DM74LS175N 
See NS Package Number J16A, M16A or N16A 


Inputs 

Outputs 

Clear 

Clock 

D 

Q 

Qt 

L 

X 

X 

L 

H 

H 

T 

H 

H 

L 

H 

1 T 

L 

L 

H 

H 

L 

X 

Qo 

Qo 


H = High Level (steady state) 

L = Low Level (steady state) 

X = Don’t Care 

T = Transition from low to high level 

Qo = The level of Q before the indicated steady-state input conditions were established, 
t = LSI 75 only 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


DM54LS174 

DM74LS174 

Units 



Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

si 

V| H 

High Level Input Voltage 

2 



2 



S3 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency (Note 1) 

0 


30 

0 


30 

MHz 

fCLK 

Clock Frequency (Note 2) 

0 


25 

0 


25 

MHz 

tw 

Pulse Width 

Clock 

20 



20 



ns 


(Note 6) 

Clear 

20 



20 



tsu 

Data Setup Time (Note 6) 

20 



20 



ns 

tH 

Data Hold Time (Note 6) 

0 



0 



ns 

*REL 

Clear Release Time (Note 6) 

25 



25 



ns 

T A 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


’LSI 74 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 3) 

Max 

Units 

V, 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 


VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max, V|h = Min 

DM54 

2.5 

3.4 



DM74 

M 

3.4 


V 0 L 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vil = Max, V|h = Min 

DM54 


0.25 

0.4 

■ 

DM74 


0.35 

0.5 

Iol = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current@Max 
Input Voltage 

Vcc = Max, V| = 7 V 



0.1 

mA 

IlH 

High Level Input Current 

V CC = Max, V| = 2.7 V 



20 

p,A 

IlL 

Low Level Input 
Current 

< < 
— o 
II O 
o II 
$ 2 
S 

Clock 



-0.4 

mA 

Clear 



-0.4 

Data 



-0.36 

'os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 4) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

'cc 

Supply Current 

Vcc = Max (Note 5) 


16 

26 

mA 


Note 1: C L = 15 pF, Ft L = 2 ktl, T A = 25'C and Vcc = 5V. 

Note 2: C L = 50 pF. R L = 2 kft, T A = 25'C and Vcc = 5V. 

Note 3: All typicals are at Vcc = 5V, T A = 25’C. 

Note 4: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 5: With all outputs open and 4.5V applied to all data and clear inputs, Ice is measured after a momentary ground, then 4.5V applied to the clock. 

Note 6: T A = 25'C and Vcc = 5V. 
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’LSI 74 Switching Characteristics 


at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 2 kn 

Units 

Cl = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

flVIAX 

Maximum Clock Frequency 


30 


25 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 


30 


32 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 


30 


36 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output 


35 


42 

ns 


Recommended Operating Conditions 


Symbol 


DM54LS175 

DM74LS175 

Units 



Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

IS 

V|H 

High Level Input Voltage 

2 



2 



55 

V| L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency (Note 1) 

0 


30 

0 


30 

MHz 

fCLK 

Clock Frequency (Note 2) 

0 


25 

0 


25 

MHz 

t W 

Pulse Width 

Clock 

20 



20 



ns 


(Note 3) 

Clear 

20 



20 



tsu 

Data Setup Time (Note 3) 

20 



20 



ns 

tH 

Data Hold Time (Note 3) 

0 



0 



ns 

tREL 

Clear Release Time (Note 3) 

25 



25 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

'C 


Note 1: C L = 15 pF, R L = 2 kfi, T A = 25’C and V C c = 5V. 
Note 2: C L = 50 pF, R L = 2 kfi, T A = 25”C and Vcc = 5V. 
Note 3: T A = 25“C and V C c = 5V. 
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’LSI 75 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc — Min, Ioh = Max 
V|i_ = Max, Vih = Min 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|l = Max, Vih = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iql = 4 mA, Vcc 1 Min 

DM74 


0.25 

0.4 

l| 

Input Current@Max 
Input Voltage 

V C c = Max, V| = 7 V 



0.1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.7V 



20 

ju.A 

IlL 

Low Level Input 
Current 

< < 
- o 
II O 
o II 

< s 
8 

Clock 



-0.4 

mA 

Clear 



-0.4 

Data 



-0.36 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

Icc 

Supply Current 

Vcc = Max (Note 3) 


11 

18 

mA 


’LSI 75 Switching Characteristics 

at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 


Rl = 

2 kn 



Symbol 

Parameter 

C L = 

15 pF 

C L = 

50 pF 

Units 




Min 

Max 

Min 

Max 


f MAX 

Maximum Clock Frequency 


30 


25 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Q orQ 


30 


32 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Q orQ 


30 


36 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clear to 
Q 


25 


29 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Q 


35 


42 

ns 


Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: With all outputs open and 4.5V applied to all data and clear inputs, Ice is measured after a momentary ground, then 4.5V applied to the clock input. 
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Logic Diagrams 
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DM54LS1 90/DM74LS1 90, DM54LS191/DM74LS191 
Synchronous 4-Bit Up/Down Counters with Mode Control 


General Description 

These circuits are synchronous, reversible, up/down coun- 
ters. The LSI 91 is a 4-bit binary counter and the LSI 90 is a 
BCD counter. Synchronous operation is provided by having 
ali flip-flops clocked simultaneously, so that the outputs 
change simultaneously when so instructed by the steering 
logic. This mode of operation eliminates the output counting 
spikes normally associated with asynchronous (ripple clock) 
counters. 

The outputs of the four master-slave flip-flops are triggered 
on a low-to-high level transition of the clock input, if the 
enable input is low. A high at the enable input inhibits count- 
ing. Level changes at either the enable input or the down/ 
up input should be made only when the clock input is high. 
The direction of the count is determined by the level of the 
down/up input. When low, the counter counts up and when 
high, it counts down. 

These counters are fully programmable; that is, the outputs 
may be preset to either level by placing a low on the load 
input and entering the desired data at the data inputs. The 
output will change independent of the level of the clock in- 
put. This feature allows the counters to be used as modulo- 
N dividers by simply modifying the count length with the 
preset inputs. 

The clock, down/up, and load inputs are buffered to lower 
the drive requirement; which significantly reduces the num- 
ber of clock drivers, etc., required for long parallel words. 


Two outputs have been made available to perform the cas- 
cading function: ripple clock and maximum/minimum count. 
The latter output produces a high-level output pulse with a 
duration approximately equal to one complete cycle of the 
clock when the counter overflows or underflows. The ripple 
clock output produces a low-level output pulse equal in 
width to the low-level portion of the clock input when an 
overflow or underflow condition exists. The counters can be 
easily cascaded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel clocking is 
used, or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accom- 
plish look-ahead for high-speed operation. 

Features 

■ Counts 8-4-2-1 BCD or binary 

■ Single down/up count control line 

■ Count enable control input 

■ Ripple clock output for cascading 

■ Asynchronously presettable with load control 

■ Parallel outputs 

■ Cascadable for n-bit applications 

■ Average propagation delay 20 ns 

■ Typical clock frequency 25 MHz 

■ Typical power dissipation 100 mW 


Connection Diagram 

Dual-ln-Llne-Package 
INPUTS OUTPUTS INPUTS 


DATA RIPPLE MAX/ DATA DATA 

V C C A CLOCK CLOCK MIN LOAD C D 



TL/F/6405-1 

Order Number DM54LS190J, DM54LS191 J, DM74LS190M, 
DM74LS191M, DM74LS190N, or DM74LS191N 
See NS Package Number 
J16A.M16A or N16A 
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DM54LS190/DM74LS190/DM54LS191/DM74LS191 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS190, LS191 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

fCLK 

Clock Frequency (Note 4) 

tw 

Pulse Width 

Clock 


(Note 4) 

Load 

tsu 

Data Setup Time (Note 4) 

*H 

Data Hold Time (Note 4) 

*EN 

Enable Time to Clock (Note 4) 

Ta 

Free Air Operating Temperature 


DM74LS190, LS191 



’LSI 90 and ’LSI 91 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 




Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Win, I| = — 18 mA 

High Level Output 

Vcc = Win, Ioh = Wax 

DM54 

Voltage 

V|(_ = Wax, V|h = Win 

DM74 

Low Level Output 

Vcc = Win, Iol = Wax 

DM54 

Voltage 

V|l = Max, Vih = Min 

DM74 


Iol = 4 mA, Vcc = Win 

DM74 

Input Current @ Max 

Vqc = Wax 

Enable 

Input Voltage 

V, = 7V 

Others 

High Level Input 

V C c = Max 

Enable 

Current 

V| = 2.7V 

Others 

Low Level Input 

V C c = Max 

Enable 

Current 

V| = 0.4V 

Others 

Short Circuit 

Vcc = Max 

DM54 

Output Current 

(Note 2) 

DM74 

Supply Current 

V C c = Wax (Note 3) 



0.25 

0.4 

0.35 

0.5 

0.25 

0.4 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all inputs grounded and all outputs open. 

Note 4: T a = 25°C and V C c = 5V. 
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’LS190 and ’LS191 Switching Characteristics 


at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 

Rl = 

2kD 



Symbol 

Parameter 

Cl = 

15 pF 

C L = 

50 pF 

Units 




Min 

Max 

Min 

Max 


*MAX 

Maximum Clock 
Frequency 


20 


20 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Load to 
Any Q 


33 


43 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Load to 
Any Q 


50 


59 

ns 

*PLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Any Q 


22 


26 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Any Q 


50 


62 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Ripple Clock 


20 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Ripple Clock 


24 


33 

ns 

l PLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Any Q 


24 


29 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Any Q 


36 


45 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Max/Min 


42 


47 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Max/Min 


52 


65 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Up/Down to 
Ripple Clock 


45 


50 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Up/Down to 
Ripple Clock 


45 


54 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Down/Up to 
Max/Min 


33 


36 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Down/Up to 
Max/Min 


33 


42 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Ripple Clock 


33 


36 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Ripple Clock 


33 


42 

ns 
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Logic Diagrams 


LSI 90 Decade Counters 



Pin (16) = Vcc. Pin (0) - GND 
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Timing Diagrams 

LS 1 90 Decade Counters 
Typical Load, Count, and Inhibit Sequences 



TL/F/6405-4 

LS191 Binary Counters 
Typical Load, Count, and Inhibit Sequences 



TL/F/6405-5 
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DM54LS193/DM74LS193 Synchronous 4-Bit 
Up/Down Binary Counters with Dual Clock 


General Description 

This circuit is a synchronous up/down 4-bit binary counter. 
Synchronous operation is provided by having all flip-flops 
clocked simultaneously, so that the outputs change togeth- 
er when so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes normally as- 
sociated with asynchronous (ripple-clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
by a low-to-high level transition of either count (clock) input. 
The direction of counting is determined by which count input 
is pulsed while the other count input is held high. 

The counter is fully programmable; that is, each output may 
be preset to either level by entering the desired data at the 
inputs while the load input is low. The output will change 
independently of the count pulses. This feature allows the 
counters to be used as modulo-N dividers by simply modify- 
ing the count length with the preset inputs. 

A clear input has been provided which, when taken to a high 
level, forces all outputs to the low level; independent of the 
count and load inputs. The clear, count, and load inputs are 
buffered to lower the drive requirements of clock drivers, 
etc., required for long words. 


These counters were designed to be cascaded without the 
need for external circuitry. Both borrow and carry outputs 
are available to cascade both the up and down counting 
functions. The borrow output produces a pulse equal in 
width to the count down input when the counter underflows. 
Similarly, the carry output produces a pulse equal in width to 
the count down input when an overflow condition exists. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count down and count up 
inputs respectively of the succeeding counter. 

Features 

■ Fully independent clear input 

■ Synchronous operation 

■ Cascading circuitry provided internally 

■ Individual preset each flip-flop 


Connection Diagram 

Dual-In-Line Package 



DATA B Q b Q a COUNT COUNT Q c Q D GND 

INPUT > / DOWN UP < / 

OUTPUTS ' < OUTPUTS 

INPUTS 


TL/F/6406-1 


Order Number DM54LS193J, DM74LS193M or DM74LS193N 


See NS Package Number J16A, M16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 1 25®C 

DM74LS 0°C to +70°C 

Storage T emperature Range - 65° C to + 1 50° C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS193 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vih 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

lOH 

High Level Output Current 

Iol 

Low Level Output Current 

feLK 

Clock Frequency (Note 1) 


Clock Frequency (Note 2) 

t w 

Pulse Width of Any Input (Note 6) 

tsu 

Data Setup Time (Note 6) 

tH 

Data Hold Time (Note 6) 

tREL 

Release Time (Note 6) 

Ta 

Free Air Operating Temperature 


DM74LS193 








Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = -18 mA 


Vcc = Min, Ioh = Max 
V||_ = Max, Vih = Min 


Vcc = Min, Iol = Max 
V|[_ = Max, Vih = Min 


Iol = 4 mA, Vcc = Min 


V C c = Max, V| = 7V 


V C c = Max, V| = 2.7V 


Vcc = Max, V| = 0.4V 


V C c = Max 
(Note 4) 


Vcc = Max (Note 5) 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current 


Note 1: C L = 15 pF, R L = 2 kfl, l A = 25“C and Vcc = 5V. 

Note 2: C L = 50 pF, R L = 2 kfl, l A = 25”C and Vcc = 5V. 

Note 3: All typicals are at Vcc = 5V, T A = 25°C. 

Note 4: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 5: Ice is measured with all outputs open, CLEAR and LOAD inputs grounded, and all other inputs at 4.5V. 
Note 6: T A = 25’C and Vcc = 5 V. 



DM54 

-20 

DM74 

-20 
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Switching Characteristics at V C c = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 






Rl = 

2kH 



Symbol 

Parameter 

From (Input) 
To (Output) 

C L = 

15 pF 

C L = 

50 pF 

Units 




Min 

Max 

Min 

Max 


fMAX 

Maximum Clock Frequency 


25 


20 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Count Up 
to Carry 


26 


30 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Count Up 
to Carry 


24 


36 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Count Down 
to Borrow 


24 


29 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Count Down 
to Borrow 


24 


32 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Either Count 
to Any Q 


38 


45 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Either Count 
to Any Q 


47 


54 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Load to 
Any Q 


40 


41 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Load to 
Any Q 


40 


47 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Any Q 


35 


44 

ns 
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Timing Diagrams 

Typical Clear, Load, and Count Sequences 



Note A: Clear overrides load, data, and count inputs. 

Note B: When counting up, count-down input must be high; when counting down, count-up input must be high. 
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DM54LS194A/DM74LS194A 


National 

Semiconductor 

Corporation 


DM54LS194A/DM74LS194A 4-Bit 
Bidirectional Universal Shift Register 


General Description 

This bidirectional shift register is designed to incorporate 
virtually all of the features a system designer may want in a 
shift register; they feature parallel inputs, parallel outputs, 
right-shift and left-shift serial inputs, operating-mode-control 
inputs, and a direct overriding clear line. The register has 
four distinct modes of operation, namely: 

Parallel (broadside) load 

Shift right (in the direction Qa toward Qq) 

Shift left (in the direction Qq toward Qa) 

Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, SO 
and SI, high. The data is loaded into the associated flip- 
flops and appear at the outputs after the positive transition 
of the clock input. During loading, serial data flow is inhibit- 
ed. 

Shift right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and SI is low. 


Serial data for this mode is entered at the shift-right data 
input. When SO is low and SI is high, data shifts left syn- 
chronously and new data is entered at the shift-left serial 
input. 

Clocking of the flip-flop is inhibited when both mode control 
inputs are low. 

Features 

■ Parallel inputs and outputs 

■ Four operating modes: 

Synchronous parallel load 
Right shift 
Left shift 
Do nothing 

■ Positive edge-triggered clocking 

■ Direct overriding clear 


Connection Diagram 


Dual-ln-Llne Package 

OUTPUTS 



RIGHT ' ' LEFT 

SERIAL PARALLEL INPUTS SER|AL 


INPUT INPUT 

TL/F/6407-1 

Order Number DM54LS194AJ, DM74LS194AM or DM74LS194AN 
See NS Package Number J16A, M16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS -55°Cto +125°C 

DM74LS 0°Cto+70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The “ Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DMS4LS194A 

DM74LS194A 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

i tm 

V|H 

High Level Input Voltage 

2 



2 



53 

Vil 

Low Level Input Voltage 



0.7 



0.8 

ini 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency (Note 1) 

0 


25 

0 


25 

MHz 

Clock Frequency (Note 2) 

0 


20 

0 


20 

tw 

Pulse Width 
(Note 3) 

Clock 

20 



20 



ns 

Clear 

20 



20 



tsu 

Setup Time 
(Note 3) 

Mode 

30 



30 



ns 

Data 

20 



20 



tH 

Hold Time (Note 3) 

0 



0 



ns 

tREL 

Clear Release Time (Note 3) 

25 



25 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: C L = 15 pF, R L = 2 kfi, T A = 25"C and V cc = 5V. 
Note 2: C u = 50 pF. R L = 2 kfl, T A = 25"C and V CC = 5V. 
Note 3: T a = 25°C and Vcc = 5V. 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 4) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. h = -18 mA 



-1.5 

V 

VoH 

High Level Output 

Vcc = Min, Ioh = Max 

DM54 

2.5 

3.4 


v 


Voltage 

V||_ = Max, V|h = Min 

DM74 

2.7 

3.4 



Vol 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 


0.25 

0.4 



Voltage 

V|i_ = Max, Vih = Min 

DM74 


0.35 

0.5 

V 



Iol = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 


l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 7V 



0.1 

mA 

■iH 

High Level Input Current 

V C c = Max, V| = 2.7V 



20 

/xA 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-0.4 

mA 

los 

Short Circuit 

Vcc = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 5) 

DM74 

-20 


-100 

Icc 

Supply Current 

Vcc = Max (Note 6) 


15 

23 

mA 


Note 4: All typicals are at Vcc = 5V, T A = 25”C. 

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 6: With all outputs open, inputs A through D grounded, and 4.5V applied to SO, SI, CLEAR, and the serial inputs, Ice is tested with momentary ground, then 
4.5V applied to CLOCK. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Emm I 2ft 


Symbol 

Parameter 

f MAX 

Maximum Clock 
Frequency 

IPLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 

tPHL 

Propagation Delay Time 
High to Low Output 


From (Input) 
To (Output) 


C L = 15 pF 


C L = 50 pF 



Clock to 
Any Q 


Clock to 
Any Q 


Clear to 
Any Q 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: With all outputs open, inputs A through D grounded, and 4.5V applied to SO, SI , CLEAR, and the serial inputs, Ice is tested with momentary ground, then 
4.5V applied to CLOCK. 


Logic Diagram 


MODE S1~" 
CONTROL 

INPUTS (9) 



Function Table 


Outputs 


Inputs 

Mode clock Serial Parallel 

SI SO Left Right A B C D 

XX X X XXXXX 


X X X X 


H = High Level (steady state), L = Low Level (steady state), X = Don’t Care (any input, including transitions) 

T = Transition from low to high level 

a, b, c, d = The level of steady state input at inputs A, B, C or D, respectively. 

Qao. Qbo. Qco. Qdo = The level of Qa, Qb. Qc. or Qc. respectively, before the indicated steady state input conditions were established. 
QAn. OBn. Qcn. QDn = The level of Qa, Qb. Qc. respectively, before the most-recent T transition of the clock. 


Qa 

Qb 

Qc 

Qd 

L 

L 

L 

L 

Qao 

Qbo 

Qco 

Qdo 

a 

b 

c 

d 

H 

QAn 

QBn 

Qcn 

L 

Qah 

QBn 

Qcn 

QBn 

Qcn 

QDn 

H 

QBn 

Qcn 

QDn 

L 

Qao 

Qbo 

Qco 

Qdo 
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Timing Diagram 


Typical Clear, Load, Right-Shift, Left-Shift, Inhibit, and Clear Sequences 


MODE SO 
CONTROL . “ 

INPUTS c, — 


SI Jh 


SERIAL r 
DATA . 
INPUTS i 


PARALLEL 
DATA < 
INPUTS 



CLEAR LOAD 
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DM54LS195A/DM74LS195A 


a 


National 

Semiconductor 

Corporation 


DM54LS195A/DM74LS195A 4-Bit 
Parallel Access Shift Register 


General Description 

This 4-bit register features parallel inputs, parallel outputs, 
J-K serial inputs, shift/load control input, and a direct over- 
riding clear. All inputs are buffered to lower the input drive 
requirements. The registers have two modes of operation: 
Parallel (broadside) load 
Shift (in the direction Qa toward Qq) 

Parallel loading is accomplished by applying the four bits of 
data and taking the shift/load control input low. The data is 
loaded into the associated flip-flop and appears at the out- 
puts after the positive transition of the clock input. During 
loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
contro[ input is high. Serial data for this mode is entered at 
the J-KJnputs. These inputs permit the first stage to perform 
as a J-K, D, or T-type flip-flop as shown in the truth table. 


Features 

■ Synchronous parallel load 

■ Positive-edge-triggered clocking 

■ Parallel inputs and outputs from each flip-flop 

■ Direct overriding clear 

■ J and K inputs to first stage 

■ Complementary outputs from last stage 

■ For use in high-performance: 

accumulators/processors 
serial-to-parallel, parallel-to-serial converters 

■ Typical clock frequency 39 MHz 

■ Typical power dissipation 70 mW 


Connection Diagram 


Dual-In-Line Package 

OUTPUTS 

' — SHIFT/ 

v cc Qa Ob Qc Od Qd clock load 



SERIAL INPUTS 


PARALLEL INPUTS 


Order Number DM54LS195AJ, DM74LS195AM or DM74LS195AN 
See NS Package Number J16A, M16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to +70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

| DM54LS195A j 

DM74LS195A j 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

OT 

V|H 

High Level Input Voltage 

2 



2 



55 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

fCLK 

Clock Frequency (Note 1) 

0 


30 

0 


30 

MHz 

Clock Frequency (Note 2) 

0 


25 

0 


25 

MHz 

tw 

Pulse Width 
(Note 3) 

Clock 

16 



16 



ns 

Clear 

12 



12 



tsu 

Setup Time 
(Note 3) 

Shift/ Load 

25 



25 



ns 

Data 

15 



15 



t H 

Hold Time (Note 3) 

0 



0 



ns 

tREL 

Shift/Load Release Time (Note 3) 

10 



10 



ns 

Clear Release Time (Note 3) 

25 



25 



Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: C L = 15 pF, R L = 2 kn, T A = 25°C and V CC = 5V. 
Note 2: C u = 50 pF, R L = 2 kO. T A = 25°C and V C c = 5V. 
Note 3: T A = 25’C and V C c = 5V. 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 4) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -18 mA 



-1.5 


VOH 

High Level Output 

Vcc = 'OH = Max 

DM54 

2.5 

3.4 




Voltage 

Vil = Max, V|h — Min 

DM74 

mm 

3.4 



VOL 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 


0.25 

0.4 



Voltage 

V||_ = Max, V|h = Min 

DM74 


0.35 

0.5 




Iql 4 mA, Vcc = Min 

DM74 


0.25 

0.4 


l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V, = 7 V 



0.1 

mA 

>IH 

High Level Input Current 

V C c = Max, V| = 2.7V 



20 

p. A 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-0.4 

mA 

'os 

Short Circuit 

Vcc = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 5) 

DM74 

-20 


-100 

'cc 

Supply Current 

Vcc = Max, (Note 6) 


14 

21 

mA 


Note 4: All typicals are at Vcc = 5V, T A = 25”C. 

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 6: With all inputs open. SHIFT/LOAD grounded, and 4.5V applied to the J, R, and data inputs, Ice is measured by applying a momentary ground, then 4.5V to 
the CLEAR and then applying a momentary ground then 4.5V to the CLOCK. 
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Switching Characteristics at V C c = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 


R L = : 

2 kit 



Symbol 

Parameter 

C L = 

15 pF 

C L = 50 pF 

Units 



Min 

Max 

Min 

Max 


fMAX 

Maximum Clock 
Frequency 


30 


25 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Any Q 


22 


26 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Any Q 


26 


35 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Any Q 


30 


38 

ns 


Function Table 


Inputs 

Outputs 

Clear 

Shift/ 

Load 

Clock 

Serial 

Parallel 

Qa 

Qb 

Qc 

Qd 

Qd 

J 

K 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

H 

L 

T 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

d 

H 

H 

L 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

Qdo 

H 

H 

T 

L 

H 

X 

X 

X 

X 

Qao 

Qao 

QBn 

Qcn 

Qcn 

H 

H 

T 

L 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

Qcn 

Qcn 

H 

H 

T 

H 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

Qcn 

Qcn 

H 

H 

T 

H 

L 

X 

X 

X 

X 

QAn 

QAn 

QBn 

Qcn 

Qcn 


H = High Level (steady state), L = Low Level (steady state), X = Don’t Care (any input, including transitions) 

T = Transition from low to high level 

a, b, c, d = The level of steady state input at A, B, C. or D, respectively. 

Qao. Qbo. Qco. Qdo = The level of Qa, Qb. Q& or Qd. respectively, before the indicated steady state input conditions were established. 
QAn. Q Bn. Qcn = The level of Qa, Qb. Qc. respectively, before the most recent transition of the clock. 

Logic Diagram 

SERIAL 

INPUT PARALLEL INPUTS 

J K A B C D 



PARALLEL OUTPUTS 


TL/F/6408-2 
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DM54LS221/DM74LS221 




National 

Semiconductor 

Corporation 


DM54LS221/DM74LS221 Dual Non-Retriggerable 
One-Shot with Clear and Complementary Outputs 


General Description 

The DM54/74LS221 is a dual monostable multivibrator with 
Schmitt-trigger input. Each device has three inputs permit- 
ting the choice of either leading-edge or trailing-edge trig- 
gering. Pin (A) is an active-low trigger transition input and 
pin (B) is an active-high transition Schmitt-trigger input that 
allows jitter free triggering for inputs with transition rates as 
slow as 1 volt/second. This provides the input with excellent 
noise immunity. Additionally an internal latching circuit at the 
input stage also provides a high immunity to Vcc noise. The 
clear (CLR) input can terminate the output pulse at a prede- 
termined time independent of the timing components. This 
(CLR) input also serves as a trigger input when it is pulsed 
with a low level pulse transition (“LT). To obtain the best 
and trouble free operation from this device please read op- 
erating rules as well as the NSC one-shot application notes 
carefully and observe recommendations. 

Features 

■ A dual, highly stable one-shot 

■ Compensated for Vcc and temperature variations 


■ Pin-out identical to ’LSI 23 (Note 1) 

■ Output pulse width range from 30 ns to 70 seconds 

■ Hysteresis provided at (B) input for added noise 
immunity 

■ Direct reset terminates output pulse 

■ Triggerable from CLEAR input 

■ DTL, TTL compatible 

■ Input clamp diodes 

Note 1: The pin-out is Identical to 'LSI 23 but, functionally it is not; refer to 
Operating Rules #10 in this datasheet. 

Functional Description 

The basic output pulse width is determined by selection of 
an external resistor (Rx) and capacitor (Cx). Once triggered, 
the basic pulse width is independent of further input tran- 
sitions and is a function of the timing components, or it may 
be reduced or terminated by use of the active low CLEAR 
input. Stable output pulse width ranging from 30 ns to 70 
seconds is readily obtainable. 


Connection Diagram 

Dual-ln-Llne Package 

Rext/ 

^cc Cext 1 Cext 1 Q1 Q2 CLR 2 B2 A2 

I IB I IS 1 14 1 13 1 12 111 1 10 |i 


Function Table 


Order Number DM54LS221J, 
DM74LS221M or DM74LS221N 
See NS Package Number J16A, M16A or N16A 




H = High Logic Level 
L = Low Logic Level 
X = Can Be Either Low or High 
t = Positive Going Transition 
t = Negative Going Transition 
_TL = A Positive Pulse 
"LT = A Negative Pulse 

•This mode of triggering requires first the B input be set from a low to high 
level while the CLEAR input is maintained at logic low level. Then with the B 
input at logic high level, the CLEAR input whose positive transition from low 
to high wilt trigger an output pulse. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vt+ 

Positive-Going Input Threshold Voltage 
at the A Input (Vcc = Min) 

Vt- 

Negative-Going Input Threshold Voltage 
at the A Input (Vcc = Min) 

Vt+ 

Positive-Going Input Threshold Voltage 
at the B Input (Vcc = Min) 

v T - 

Negative-Going Input Threshold Voltage 
at the B Input (Vcc = Min) 

Ioh 

High Level Output Current 

•ol 

Low Level Output Current 

tw 

Pulse Width 

Data 


(Note 1) 

Clear 

*REL 

Clear Release Time (Note 1) 

dV 

Rate of Rise or Fall of 


dt 

Schmitt Input (B) (Note 1) 


dV 

Rate of Rise or Fall of 


dt 

Logic Input (A) (Note 1) 


Rext 

External Timing Resistor (Note 1) 

Cext 

External Timing 
Capacitance (Note 1) 

DC 

Duty Cycle 

R T = 


(Note 1) 

r t = 

Ta 

Free Air Operating Temperature 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM54LS221 


DM74LS221 


Min Nom 

Max 

Min 

Nom 

Max 

4.5 5 

5.5 

4.75 

5 

5.25 V 

1 

2 


1 

> 

CVJ 

0.8 1 


0.8 

1 

V 

1 

2 


1 

2 V 

0.8 0.9 


0.8 

0.9 

V 


-0.4 



-0.4 mA 


4 



8 mA 

40 


40 



40 


40 



15 


15 


ns 


70 

1.4 


100 

kn 

1000 

0 


1000 

AF 

50 



50 

% 

90 



60 


125 

0 


70 

°c 



Note 1: T a = 25'C and Vcc = 5 V. 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Conditions Min .. Max Uni 

(Note 1) 

Vcc = Min, l| = -18 mA -1.5 V 

Vcc = Min, Ioh = DM54 2.5 3.4 ^ 

V|L - Max, V|h = Min DM74 2.7 3.4 


Vcc = Min, l 0 L = Max DM54 025 0.4 

V|L = Max, Vih = Min DM74 0.35 0.5 V 

Vcc = Min, Iol = 4 mA 

DM74 0.4 


V CC = Max, V, = 7V ' 



Input Clamp Voltage 


High Level Output 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


Min 

Typ 

(Note 1) 

Max 



-1.5 

2.5 

3.4 


2.7 

3.4 



0.25 

0.4 


0.35 

0.5 



0.4 



0.1 
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Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) (Continued) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

<IH 

High Level Input Current 

Vcc = Max, V| = 2.7V 



20 

fxA 

IlL 

Low Level Input 
Current 

Vcc = Max 
V| = 0.4V 

A1, A2 



-0.4 


B 



-0.8 

mA 

Clear 



-0.8 


los 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-100 


DM74 

-20 


-100 


Icc 

Supply Current 

Vcc = Max 

Quiescent 


4.7 

11 


Triggered 


19 

27 


Note 1: All typicals are at Vcc = 5V, Tys, = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

SwitChinQ Characteristics at Vcc = 5V and T^ = 25°C(See Section I for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A1, A2 
toQ 

CeXT = 80 pF 
r ext = 2 kn 

C L = 15 pF 
R L = 2 kn 


70 

ns 

l PLH 

Propagation Delay Time 
Low to High Level Output 

B 

toQ 


55 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

A1.A2 

toQ 


80 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B 

toQ 


65 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clear to 
Q 


65 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

Clear 

toQ 


55 

ns 

l W(out) 

Output Pulse 
Width Using Zero 
Timing Capacitance 

A1, A2 
to Q, Q 

Cext = ° 
r ext = 2 kn 
R L = 2 kn 
C L = 15 pF 

20 

70 

ns 

tW(out) 

Output Pulse 
Width Using External 
Timing Resistor 

A1, A2 
to Q, Q 

Cext = lOOpF 
Rj=xt = io kn 
R|_ = 2 kn 
C L = 15 pF 

600 

750 

ns 

Cext = i 
RgxT = io kn 
R L = 2 kn 
C L = 15 pF 

6 

fl 

ms 

Cext = 80 pF 
r ext = 2 kn 
R L = 2 kn 
C L = 15 pF 

70 

150 

ns 
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Operating Rules 

1 . An external resistor (Rx) and an external capacitor (Cx) 
are required for proper operation. The value of Cx may 
vary from 0 to approximately 1000 juF. For small time 
constants high-grade mica, glass, polypropylene, polycar- 
bonate, or polystyrene material capacitor may be used. 
For large time constants use tantalum or special alumi- 
num capacitors. If timing capacitor has leakages ap- 
proaching 100 nA or if stray capacitance from either ter- 
minal to ground is greater than 50 pF the timing equations 
may not represent the pulse width the device generates. 

2. When an electrolytic capacitor is used for Cx a switching 
diode is often required for standard TTL one-shots to pre- 
vent high inverse leakage current. This switching diode is 
not needed for the 'LS221 one-shot and should not be 
used. 

3. For Cx >> 1000 pF, the output pulse width (Tw) is de- 
fined as follows: 

Tw = KRx Cx 
where [Rx is in kn] 

[Cx is in pF] 

[Tw is in ns] 

K ~ Ln2 = 0.70 

4. The multiplicative factor K is plotted as a function of Cx 
below for design considerations: 




6. To obtain variable pulse widths by remote trimming, the 
following circuit is recommended: 



TL/F/6409-5 

Note: “Rfemote” should be as close to the one-shot as possible. 

FIGURE 3 

7. Output pulse width versus Vcc and temperatures: Figure 
4 depicts the relationship between pulse width variation 
versus Vcc- Figure 5 depicts pulse width variation versus 
temperatures. 



4 4.5 5 5.5 6 

Vcc (V) 

TL/F/6409-6 

FIGURE 4 



-60 -30 0 30 60 90 120 150 


AMBIENT TEMPERATURE (°C) 

TL/F/6409-7 

FIGURE 5 


8. Duty cycle is defined as Tw/T x 100 in percentage, if it 
goes above 50% the output pulse width will become 
shorter. If the duty cycle varies between low and high 
values, this causes output pulse width to vary, or jitter (a 
function of the Rext only)- To reduce jitter , Rext should 
be as large as possible, for example, with Rext = I0°k 
jitter is not appreciable until the duty cycle approaches 
90%. 
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Operating Rules (Continued) 

9. Under any operating condition Cx and Rx must be kept 
as close to the one-shot device pins as possible to mini- 
mize stray capacitance, to reduce noise pick-up, and to 
reduce l-R and Ldi/dt voltage developed along their 
connecting paths. If the lead length from Cx to pins (6) 
and (7) or pins (14) and (15) is greater than 3 cm, for 
example, the output pulse width might be quite different 
from values predicted from the appropriate equations. A 
non-inductive and low capacitive path is necessary to 
ensure complete discharge of Cx in each cycle of its 
operation so that the output pulse width will be accurate. 

10. Although the ’LS221’s pin-out is identical to the 'LSI 23 
it should be remembered that they are not functionally 
identical. The ’LSI 23 is a retriggerable device such that 
the output is dependent upon the input transitions when 


its output “Q” is at the “High” state. Furthermore, it is 
recommended for the ’LSI 23 to externally ground the 
Cext pin for improved system performance. However, 
this pin on the ’LS221 is not an internal connection to 
the device ground. Hence, if substitution of an ’LS221 
onto an ’LSI 23 design layout where the Cext P' n ' s 
wired to the ground, the device will not function. 

1 1 . Vcc and ground wiring should conform to good high-fre- 
quency standards and practices so that switching tran- 
sients on the Vcc and ground return leads do not cause 
interaction between one-shots. A 0.01 p.F to 0.10 p,F 
bypass capacitor (disk ceramic or monolithic type) from 
Vcc to ground is necessary on each device. Further- 
more, the bypass capacitor should be located as close 
to the Vcc-pin as space permits. 

For further detailed device characteristics and output performance, 

please refer to the NSC one-shot application note AN-366. 
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DM54LS240/DM74LS240, DM54LS241/DM74LS241 
Octal TRI-STATE® Buffers/Line Drivers/Line Receivers 


General Description 

These buffers/line drivers are designed to improve both the 
performance and PC board density of TRI-STATE buffers/ 
drivers employed as memory-address drivers, clock drivers, 
and bus-oriented transmitters/receivers. Featuring 400 mV 
of hysteresis at each low current PNP data line input, they 
provide improved noise rejection and high fanout outputs 
and can be used to drive terminated lines down to 133fl. 

Features 

■ TRI-STATE outputs drive bus lines directly 

■ PNP inputs reduce DC loading on bus lines 

■ Hysteresis at inputs improves noise margins 


Connection Diagrams 


Dual-ln-Line Package 

Vcc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 


j 20 1 10 

18 I 17 

16 1 15 

I 14 I 13 

12 

1" 

I 

p 



m 

! 


& 

BS 

SB 

gg 


m 

EM 

BB 

m 


I 2 

3 1 4 

5 1 6 

7 I 8 

9 

I 10 


1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

TL/F/6411-1 

Order Number DM54LS240J, 
DM74LS240WM or DM74LS240N 
See NS Package Number J20A, M20B or N20A 

Function Tables 


■ Typical Iol (sink current) 

54 LS 12 mA 

74LS 24 mA 

■ Typical Ioh (source current) 

54 LS -12 mA 

74 LS -15 mA 

■ Typical propagation delay times 

Inverting 10.5 ns 

Noninverting 12 ns 

■ Typical enable/disable time 18 ns 

■ Typical power dissipation (enabled) 

Inverting 130 mW 

Noninverting 135 mW 


Dual-ln-Line Package 

Vcc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 



TL/F/6411-2 

Order Number DM54LS241 J, 
DM74LS241WM or DM74LS241N 
See NS Package Number J20A, M20B or N20A 


LS241 


Inputs 

Outputs 


G 

1A 

2A 

1Y 

2Y 


L 


K¥ 

L 



L 


mm 

H 


mm 

H 


11 

Z 


mm 

X 


■■ 



mm 

X 

X 

H 


H 

wm 

X 

X 

X 


Z 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 
Z = High Impedance 


LS240 


Inputs 

Output 

G 

A 

Y 

L 

L 

H 

L 

H 

L 

H 

X 

Z 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54LS — 55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54LS240, 241 


DM74LS240, 241 



Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

HYS 

Hysteresis (Vj+ - Vj_) 

VoH 

High Level Output Voltage 

VoL 

Low Level Output Voltage 

l0ZH 

Off-State Output Current, 
High Level Voltage Applied 

'OZL 

Off-State Output Current, 
Low Level Voltage Applied 

m 

Input Current at Maximum 
Input Voltage 

■lH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit Output Current 

Icc 

Supply Current 


Typ 

(Note 1) 


V C c = Min, l| = -18 mA 


Vcc = Min 


Vcc = Min, V|h = Min 
V|i_ = Max, Iqh = ~1 mA 


Vcc = Min, Vih = Min 
V|i_ = Max, Iqh = _ 3 mA 


Vcc = Min, V|h = Min 


Vcc = Min 
V||_ = Max 
Vjh = Min 


Max 

Units 

-1.5 

V 


Vcc = Max 
V||_ = Max 
V|h = Min 


Vcc = Max, V| = 7 V 


V C c = Max, V| = 2.7V 


Vcc = Max, V, = 0.4V 


lOL = 

12 mA 

DM74 

lOL = 

Max 

DM54 



DM74 

v 0 = 

2.7 V 


v 0 = 

0.4V 




DM54/DM74 


V C c = Max, 
Outputs Open 


LS240, LS241 


LS240 


Outputs High 


Outputs Low 

I LS241 


Outputs Disabled | LS240 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 



20 

juA 

-20 

fiA 

0.1 

mA 

20 

jj-A 

-0.2 

mA 

-225 

mA 

23 


44 


46 

mA 

50 


54 



2-180 
















































































































































Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

j Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 45 pF 
R L = 667ft 

LS240 

3 

14 

ns 

LS241 

5 

18 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl = 45 pF 
R l = 667ft 

LS240 

5 

18 

ns 

LS241 

7 

18 

tpZL 

Output Enable Time to 
Low Level 

Cl = 45 pF 
Rl = 667ft 

LS240 

10 

30 

ns 

LS241 

10 

30 

tpZH 

Output Enable Time to 
High Level 

C L = 45 pF 
R l = 667ft 

LS240 

5 

23 

ns 

LS241 

10 

23 

tpLZ 

Output Disable Time 
from Low Level 

Cl = 5 pF 
R l = 667ft 

LS240 

7 

25 

ns 

LS241 

8 

25 

tpHZ 

Output Disable Time 
from High Level 

Cl = 5 pF 
R l = 667fl 

LS240 

5 

18 

ns 

LS241 

5 

18 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 150 pF 
R l = 667ft 

LS240 

5 

18 

ns 

LS241 

6 

21 

tpHL 

Propagation Delay Time 
High to Low Level Output 

C L = 150 pF 
R l = 667ft 

LS240 

6 

22 

ns 

LS241 

6 

22 

tpZL 

Output Enable Time to 
Low Level 

C L = 150 pF 
R l = 667 ft 

LS240 

12 

33 

ns 

LS241 

12 

33 

tpZH 

Output Enable Time to 
High Level 

C L = 150 pF 
R l = 667 ft 

LS240 

6 

26 

ns 

LS241 

11 

26 
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National 

Semiconductor 

Corporation 


DM54LS243/DM74LS243 Quadruple Bus Transceiver 


General Description 

This four data line transceiver is designed for asynchronous 
two-way communications between data buses. It can be 
used to drive terminated lines down to 1330. 


Features 

■ Two-way asynchronous communication between data 
buses 

■ P-N-P inputs reduce D-C loading 

■ Hysteresis (typically 400 mV) at inputs improves noise 
margin 


Connection Diagram 


Dual-ln-Llne Package 

Vcc GBA NC IB 2B 3B 4B 



Order Number DM54LS243J, DM74LS243WM or DM74LS243N 
See NS Package Number J14A, M14B or N14A 


Function Table 


Control 

Inputs 

Data Port 
Status 

GAB GBA 

A B 

H H 

L H 

H L 

L L 

0 1 

* * 

ISOLATED 
1 0 


•Possibly destructive oscillation may occur if the transceivers are enabled 
in both directions at once. 

I = Input, O = Output. 

H = High Logic Level, L = Low Logic Level. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: 

contained In this datasheet. Refer to the associated beyon 
reliability electrical test specifications document. teed. \ 

Supply Voltage 7 V param 

Input Voltage ta ^ d i 

Any G 7V The 

A or B 5.5V the cc 

Operating Free Air Temperature Range 
DM54LS — 55°Cto +125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


DM54LS243 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS243 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 




Input Clamp Voltage 


Hysteresis (Vj+ - Vj_) 


High Level Output Voltage 




Conditions 

Vcc = Min, l| 

= -18 mA 


Vcc = Min 

Vcc = Min, V|H = Min 
V|i_ = Max, Ioh = - 1 mA 

DM74 

Vcc = Min, V|n = Min 
V||_ = Max, Ioh = -3 m 

DM54/DM74 

Vcc = Min, V|h = Min 
V| L = 0.5V, Iqh = Max 

DM54/DM74 

Vcc = Min 

Iol = 12 mA 

DM74 

Vil = Max 
Vih = Min 

Iql = Max 

DM54 


DM74 

V C c = Max 
V|i_ = Max 

V 0 = 2.7 V 

Vih = Min 

V 0 = 0.4V 

V C c = Max 

V| = 5.5V 

AorB 


> 

II 

> 

Any G 

Vcc = Max, \ 

/l = 2.7 V 


Vcc = Max, \ 

i\ = 0.4V 


Vcc = Max (Note 2) 

Vcc = Max 

Outputs High 

Outputs 

Open 

Outputs Low 

Outputs Disabled 


Low Level Output Voltage 


Off-State Output Current, 
High Level Voltage Applied 


Off-State Output Current, 
Low Level Voltage Applied 


Input Current at Maximum 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit Output Current 


Supply Current 


Note 1: All typicals are at Vcc = 5V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 




40 

juA 

-200 

jxA 

0.1 

mA 

0.1 

mA 

20 

/xA 

-0.2 

mA 

-225 

mA 

38 


50 

mA 

54 
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Switching Characteristics atVcc = 5V, Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 45 pF 
R l = 667ft 

5 

18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

C L = 45 pF 
R L = 667ft 

7 

18 

ns 

tpZL 

Output Enable Time to 
Low Level 

C L = 45 pF 
R L = 667ft 

10 

30 

ns 

tpZH 

Output Enable Time to 
High Level 

C|_ = 45 pF 
R l = 667ft 

10 

23 

ns 

tPLZ 

Output Disable Time 
from Low Level 

C L = 5 pF 
R l = 667 ft 

8 

25 

ns 

tPHZ 

Output Disable Time 
from High Level 

Cl = 5 pF 
R l = 667ft 

5 

18 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 150 pF 
R l = 667ft 

6 

21 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

C L = 150 pF 
R l = 667ft 

6 

22 

ns 

l PZL 

Output Enable Time to 
Low Level 

C L = 150 pF 
R l = 667ft 

12 

33 

ns 

IPZH 

Output Enable Time to 
High Level 

C L = 150 pF 
R l = 667ft 

11 

26 

ns 
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Corporation 


DM54LS244/DM74LS244 Octal TRI-STATE® 
Buffers/Line Drivers/Line Receivers 


General Description 

These buffers/line drivers are designed to improve both the 
performance and PC board density of TRI-STATE buffers/ 
drivers employed as memory-address drivers, dock drivers, 
and bus-oriented transmitters/receivers. Featuring 400 mV 
of hysteresis at each low current PNP data line input, they 
provide improved noise rejection and high fanout outputs 
and can be used to drive terminated lines down to 1330. 

Features 

■ TRI-STATE outputs drive bus lines directly 

■ PNP inputs reduce DC loading on bus lines 

■ Hysteresis at inputs improves noise margins 


■ Typical Iol (sink current) 

54 LS 12 mA 

74 LS 24 mA 

■ Typical Ioh (source current) 

54 LS -12 mA 

74 LS -15 mA 

■ Typical propagation delay times 

Inverting 10.5 ns 
Noninverting 12 ns 

■ Typical enable/disable time 18 ns 

■ Typical power dissipation (enabled) 

Inverting 130 mW 
Noninverting 135 mW 


Connection Diagram 


Dual-ln-Llne Package 


Vcc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 



TL/F/8442-1 

Order Number DM54LS244J, DM74LS244WM or DM74LS244N 
See NS Package Number J20A, M20B or N20A 

Function Table 


Inputs 

Output 

G 

A 

Y 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


L = Low Logic Level 
H = High Logic Level 
X = Either Low or High Logic Level 
Z = High Impedance 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54LS -55°Cto +125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS244 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

>OH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS244 







Max 

Units 

-1.5 

V 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = -18 mA 


V<x = Min 


Vcc = Min, V|h = Min 
V|l = Max, Iqh = -1 rnA 


Vcc = Min, V|n = Min 
V|l = Max, Iqh = —3 mA 


Vcc = Min, V|h = Min 
V|i_ = 0.5V, Iqh = Max 


V C c = Min loL=12mA | DM74 

Vil = Max , . Max 

V| H = Min UL 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

HYS 

Hysteresis (Vj+ - V-p-) 

Voh 

High Level Output Voltage 

Vol 

Low Level Output Voltage 

>OZH 

Off-State Output Current, 
High Level Voltage Applied 

>OZL 

Off-State Output Current, 
Low Level Voltage Applied 

m 

Input Current at Maximum 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

>OS 

Short Circuit Output Current 

■cc 

Supply Current 


V C c = Max V 0 = 2.7V 
V|i_ = Max I 
Vih = Min 


V C c = Max V| = 7 V 


V C c = Max V| = 2.7V 


V cc = Max V| = 0.4V 


Vcc = Max (Note 2) 


Vcc = Max, I Outputs High 



Outputs 

Open 


Outputs Low 


Outputs Disabled 



13 

23 

27 

46 

32 

54 



Note 1: All typicals are at Vcc = 5V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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Switching Characteristics atv cc = < 

5V, Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 45 pF 
R l = 6670 

5 

18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

C L = 45 pF 
R l = 6670 

7 

18 

ns 

tpZL 

Output Enable Time to 
Low Level 

C L = 45 pF 
R l = 6670 

10 

30 

ns 

tpZH 

Output Enable Time to 
High Level 

C L = 45 pF 
R l = 6670 

10 

23 

ns 

tpLZ 

Output Disable Time 
from Low Level 

C L = 5 pF 
R L = 6670 

8 

25 

ns 

tpHZ 

Output Disable Time 
from High Level 

C L = 5 pF 
R l = 6670 

5 

18 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 150 pF 
R l = 6670 

6 

21 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

C L = 150 pF 
R l = 6670 

6 

22 

ns 

tpZL 

Output Enable Time to 
Low Level 

C L = 150 pF 
R l = 6670 

12 

33 

ns 

tpZH 

Output Enable Time to 
High Level 

C L = 150 pF 
R l = 6670 

11 

26 

ns 
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DM54LS245/DM74LS245 
TRI-STATE® Octal Bus Transceiver 


General Description 

These octal bus transceivers are designed for asynchro- 
nous two-way communication between data buses. The 
control function implementation minimizes external timing 
requirements. 

The device allows data transmission from the A bus to the B 
bus or from the B bus to the A bus depending upon the logic 
level at the direction control (DIR) input. The enable input 
(S) can be used to disable the device so that the buses are 
effectively isolated. 

Features 

■ Bi-Directional bus transceiver in a high-density 20-pin 
package 

■ TRI-STATE outputs drive bus lines directly 


■ PNP inputs reduce DC loading on bus lines 

■ Hysteresis at bus inputs improve noise margins 

■ Typical propagation delay times, port-to-port 8 ns 

■ Typical enable/disable times 17 ns 

■ Iol (sink current) 

54 LS 12 mA 

74LS 24 mA 

■ Ioh (source current) 

54LS -12 mA 

74LS -15 mA 


Connection Diagram 


Dual-ln-Llne Package 

ENABLE 

Vcc 6 B 1 B2 B3 B4 B5 B6 B7 B8 



Order Number DM54LS245J, DM74LS245WM or DM74LS245N 
See NS Package Number J20A, M20B or N20A 


TL/F/6413-1 


Function Table 


_ . , Direction 

Enable _ . . 

^ Control 

° DIR 

Operation 

L L 

L H 

H X 

B data to A bus 
A data to B bus 
Isolation 


H = High Level, L = Low Level, X = Irrelevant 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated Note: 
reliability electrical test specifications document. beyon 

Supply Voltage 7V 

Input Voltage p .. 

DIR or G 7 V 

A ° r B 5.5V ihQ co 

Operating Free Air Temperature Range 

DM54LS — 55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


DM54LS245 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS245 








Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


Vcc = Min, l| = -18 mA 


V C c = Min 


Vcc = Min, V]h = Min 
V|i_ = Max, Iqh = -1 mA 


Vcc = Min, V| L = Min 
Vil = Max, Iqh = -3 mA 


Vcc = Min, V|h = Min 



Input Clamp Voltage 


Hysteresis (Vt+ - Vj-) 


High Level Output Voltage 




Low Level Output Voltage 


Off-State Output Current, 
High Level Voltage Applied 


Off-State Output Current, 
Low Level Voltage Applied 


Input Current at Maximum 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit Output Current 


Supply Current 


Vcc = Min 
V||_ = Max 
V|h = Min 


Vcc = Max 
V||_ = Max 
Vih = Min 


Vcc = Max 


Iol = 12 mA 

DM74 

Iql = Max 

DM54 


DM74 

V 0 = 2.7 V 

V 0 = 0.4V 

A or B 

V| = 5.5V 

DIR or G 

< 

II 

< 


V C c = Max, V| = 2.7 V 


Vcc = Max, V| = 0.4V 


Vcc = Max (Note 2) 


Outputs High 


Outputs Low 


Outputs at Hi-Z 


Note 1: All typicals are at Vcc = 5V, T/\ = 25°C. 

Note 2: Not more than one output should be shorted at a time, not to exceed one second duration 



Vcc = Max 
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DM54LS245/DM74LS245 


Switching Characteristics Vcc = 5V, Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

DM54/74 

Units 

LS245 

Min 

Max 

tpLH 

Propagation Delay Time, Low-to-High-Level Output 

C L = 45 pF 
R l = 667ft 


12 

ns 

tPHL 

Propagation Delay Time, High-to-Low-Level Output 


12 

ns 

IPZL 

Output Enable Time to Low Level 


40 

ns 

IPZH 

Output Enable Time to High Level 


40 

ns 

tPLZ 

Output Disable Time from Low Level 

C L = 5 pF 
R l = 667ft 


25 

ns 

tPHZ 

Output Disable Time from High Level 


25 

ns 

tpLH 

Propagation Delay Time, Low-to-High-Level Output 

C L = 150 pF 
R l = 66 7fl 


16 

ns 

tpHL 

Propagation Delay Time, High-to-Low-Level Output 


17 

ns 

tpZL 

Output Enable Time to Low Level 


45 

ns 

tpZH 

Output Enable Time to High Level 


45 

ns 
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DM54LS25 1 /DM74LS25 1 TRI-STATE® 
Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain full on-chip bina- 
ry decoding to select one-of-eight data sources, and feature 
a strobe-controlled TRI-STATE output. The strobe must be 
at a low logic level to enable these devices. The TRI-STATE 
outputs permit direct connection to a common bus. When 
the strobe input is high, both outputs are in a high-imped- 
ance state in which both the upper and lower transistors of 
each totem-pole output are off, and the output neither drives 
nor loads the bus significantly. When the strobe is low, the 
outputs are activated and operate as standard TTL totem- 
pole outputs. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con- 
trol circuitry is designed so that the average output disable 
time is shorter than the average output enable time. 


Features 

■ TRI-STATE version of LSI 51 

■ Interface directly with system bus 

■ Perform paralle l-to-serial conversion 

■ Permit multiplexing from N-lines to one line 

■ Complementary outputs provide true and inverted data 

■ Maximum number of common outputs 
54LS 49 

74LS 129 

■ Typical propagation delay time (D to Y) 

54 LS 17 ns 

74LS 17 ns 

■ Typical power dissipation 
54LS 35 mW 

74LS 35 mW 


Connection Diagram 

Dual-ln-Llne Package 

DATA INPUTS DATA SELECT 

V C c 04 05 06 D7 A B C 



TL/F/6415-1 

Order Number DM54LS251 J, DM74LS251M or 
DM74LS251N 

See NS Package Number J16A, M16A or N16A 


Function Table 


Inputs 

Outputs 

Select 

Strobe 

Y 

W 

C 

B 

A 

S 


X 

X 

X 

■ 

Z 

z 

L 

L 

L 


DO 

DO 

L 

L 

H 

■ 

D1 

D1 

L 

H 

L 


D2 

D2 

L 

H 

H 

H 

D3 

D3 

H 

L 

L 


D4 

D4 

H 

L 

H 

H 

D5 

D5 

H 

H 

L 


D6 

D6 

H 

H 

H 


D7 

D7 


H = High Logic Level, L = Low Logic Level, 

X = Don’t Care, Z = High Impedance (Off) 

DO, D1 . . . D7 = The level of the respective D Input 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto + 125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS251 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vih 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

Ioh 

High Level Output Current 

Iol 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS251 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


V C c = Min, l| = -18 mA 


Vcc = Min, Ioh = Max 
Vil = Max, V|h = Min 


Vcc = Min, Iol = Max 
Vil = Max, Vih = Min 


Iql = 12 mA, Vcc = Min 


V C c = Max, V| = 7V 


V C c = Max, V| = 2.7V 


V C c = Max, V, = 0.4V 


Vcc = Max, Vo = 2.7V 
Vih = Min, Vil = Max 


V cc = Max, V 0 = 0.4V 
V|h = Min, V|i_ = Max 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


Vcc = Max (Note 4) 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icci is measured with the outputs open, STROBE grounded, and all other inputs at 4.5V. 

Note 4: Icc 2 is measured with the outputs open and all inputs at 4.5V. 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

Voh 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

l|L 

Low Level Input Current 

l0ZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

l0ZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

■os 

Short Circuit 
Output Current 

>CC1 

Supply Current 

ICC2 

Supply Current 


Typ 

(Note 1) 



DM54 

-20 

DM74 

-20 



Max 

Units 

-1.5 

V 


mm 


mm 

0.4 

V 

0.5 

0.4 


0.1 

mA 

20 

juA 

-0.4 

mA 

20 

p.A 

-20 

juA 

-100 

mA 

-100 

10 

mA 

12 

mA 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
to (Output) 

| R l = 6670 j 

Units 

| C L = 45 pF | 

C L = 150 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A, B, C 

(4 Levels) to Y 


45 


53 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A, B, C 

(4 Levels) to Y 


45 


53 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A, B,C 

(3 Levels) to W 


33 


38 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A, B, C 

(3 Levels) to W 


33 


42 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

D 

toY 


28 


35 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

D 

toY 


28 


38 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

D 

toW 


15 


25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

D 

toW 


15 


25 

ns 

tpZH 

Output Enable Time to 
High Level Output 

Strobe 

toY 


45 


60 

ns 

tpZL 

Output Enable Time to 
Low Level Output 

Strobe 

toY 


40 


51 

ns 

tpHZ 

Output Disable Time from 
High Level Output (Note 1) 

Strobe 

toY 


45 



ns 

fPLZ 

Output Disable Time from 
Low Level Output (Note 1) 

Strobe 

toY 


25 



ns 

tpZH 

Output Enable Time to 
High Level Output 

Strobe 

toW 


27 


40 

ns 

tpZL 

Output Enable Time to 
Low Level Output 

Strobe 

toW 


40 


47 

ns 

tPHZ 

Output Disable Time from 
High Level Output (Note 1) 

Strobe 

toW 


55 



ns 

tpLZ 

Output Disable Time from 
Low Level Output (Note 1) 

Strobe 

toW 


25 



ns 


Note 1: C|_ = 5 pF 


Logic Diagram 
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DM54LS253/DM74LS253 TRI-STATE® 
Data Selectors/Multiplexers 


General Description 

Each of these Schottky-clamped data selectors/multiplex- 
ers contains inverters and drivers to supply fully comple- 
mentary, on-chip, binary decoding data selection to the 
AND-OR gates. Separate output control inputs are provided 
for each of the two four-line sections. 

The TRI-STATE outputs can interface directly with data 
lines of bus-organized systems. With all but one of the com- 
mon outputs disabled (at a high impedance state), the low 
impedance of the single enabled output will drive the bus 
line to a high or low logic level. 


Features 

■ TRI-STATE version of LSI 53 with same pinout 

■ Schottky-diode-clamped transistors 

■ Permit multiplexing from N-lines to one line 

■ Performs parallel-to-serial conversion 

■ Strobe/output control 

■ High fanout totem-pole outputs 

■ Typical propagation delay 

Data to output 12 ns 
Select to output 21 ns 

■ Typical power dissipation 35 mW 


Connection Diagram 

Dual-ln-Llne Package 

OUTPUT 



TL/F/6416-1 

Order Number DM54LS253J, 

DM74LS253M or DM74LS253N 
See NS Package Number J16A, M16A or N16A 


Function Table 


Select 

Inputs 

Data Inputs 

Output 

Control 


B 

A 

CO 

Cl 

C2 

C3 

G 

Y 


n 

X 

X 

X 

X 

jn 



n 

L 

X 

X 

X 




■9 

H 

X 

X 

X 



L 

H 

X 

L 

X 

X 



L 

H 

X 

H 

X 

X 



H 

L 

X 

X 

L 

X 



H 

L 

X 

X 

H 

X 



H 

H 

X 

X 

X 

L 

■ 


H 

H 

X 

X 

X 

H 


| H J 


Address Inputs A and B are common to both sections. 

H = High Level, L = Low Level, X = Don't Care, Z = High Impedance (off). 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS - 55°C to + 1 25°C 

DM74LS 0°C to +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS253 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS253 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


V C c = Min, l| = -18 mA 


V C c = Min, Ioh = Max 
V||_ = Max, Vih = Min 


V C c = Min, Iql = Max 
V||_ = Max, V|n = Min 


Iql = 12 mA, V C c — Min 


V cc = Max, V| = 7V 


V C c = Max, V| = 2.7V 


Vcc = Max, V, = 0.4V 


V C c = Max, V 0 = 2.7 V 
V|h = Min, V||_ = Max 


Vcc = Max, Vo = 0.4 
Vih = Min, V||_ = Max 


V C c = Max 
(Note 2) 


Vcc = Max (Note 3) 


Vcc = Max (Note 4) 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icci is measured with all outputs open, and all the inputs grounded. 

Note 4: Icc 2 is measured with the outputs open, OUTPUT CONTROL at 4.5V and all other inputs grounded. 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

IlL 

Low Level Input Current 

lOZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

•OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

>OS 

Short Circuit 
Output Current 

>cci 

Supply Current 

>CC2 

Supply Current 



DM54 

-20 

DM74 

-20 
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DM54LS253/DM74LS253 


Switching Characteristics at V<x = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 6670 

Units 

C L = 45 pF 

C L = 150 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

toY 


25 


35 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data 

toY 


20 


30 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select 

toY 


45 


54 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select 

toY 


32 


44 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 
Control to Y 


18 


32 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 
Control to Y 


23 


35 

ns 

tpHZ 

Output Disable Time 

from High Level Output (Note 1) 

Output 
Control to Y 


41 



ns 

tpLZ 

Output Disable Time 

from Low Level Output (Note 1) 

Output 
Control to Y 


27 



ns 


Note 1: C|_ = 5 pF. 


Logic Diagram 
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DM54LS257B/DM74LS257B, DM54LS258B/DM74LS258B 
TRI-STATE® Quad 2-Data Selectors/Multiplexers 


General Description 

These Schottky-clamped high-performance multiplexers 
feature TRI-STATE outputs that can interface directly with 
data lines of bus-organized systems. With all but one of the 
common outputs disabled (at a high impedance state), the 
low impedance of the single enabled output will drive the 
bus line to a high or low logic level. To minimize the possibil- 
ity that two outputs will attempt to take a common bus to 
opposite logic levels, the output enable circuitry is designed 
such that the output disable times are shorter than the out- 
put enable times. 

This TRI-STATE output feature means that n-bit (paralleled) 
data selectors with up to 258 sources can be implemented 
for data buses. It also permits the use of standard TTL reg- 
isters for data retention throughout the system. 


Features 

■ TRI-STATE versions LSI 57 and LSI 58 with same pin- 
outs 

■ Schottky-clamped for significant improvement in A-C 
performance 

■ Provides bus interface from multiple sources in high- 
performance systems 

■ Average propagation delay from data input 12 ns 

■ Typical power dissipation 

LS257B 50 mW 
LS258B 35 mW 



Function Table 



H = High Level, L = Low Level, X = Don’t Care, 
Z = High Impedance (off) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS - 55°C to + 1 25°C 

DM74LS 0°C to +70°C 

Storage Temperature Range - 65*0 to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS257B 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

lOH 

High Level Output Current 

■oL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS257B 







’LS257B Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input 
Current 

l|L 

Low Level Input 
Current 

■OZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

■OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

■os 

Short Circuit 
Output Current 

■CCH 

Supply Current with 
Outputs High 

■CCL 

Supply Current with 
Outputs Low 

■ccz 

Supply Current with 
Outputs Disabled 


Conditions 

Vcc = M> n . I| = — 18 mA 

Vcc ~ Min, Ioh = Max 

DM54 

Vil = Max, V|h = Min 

DM74 

Vcc = Min, Iql ~ Max 

DM54 

Vjl = Max, V|h = Min 

DM74 

loi = 12 mA, Vcc = Min 

DM74 

Vcc = Max, 

Select 

V, = 7 V 

Other 

V C c = Max, 

Select 

V| = 2.7 V 

Other 

Vcc = Max, 

Select 

V| = 0.4V 

Other 

V C c = Max, V 0 = 2.7V 


Vih = Min, Vil = Max 


Vcc = Max, Vo = 0.4V 


Vih = Min, V|l = Max 


V C c = Max 

DM54 

(Note 2) 

DM74 

Vcc = Max (Note 3) 

Vcc = Max (Note 3) 

Vcc = Max (Note 3) 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured with all outputs open and all possible inputs grounded, while achieving the stated output conditions. 
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’LS257B Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 6670 

Units 

C L = 45 pF 

C L = 150 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 


18 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 


18 


27 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 


28 


35 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 


35 


42 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 
Control to Y 


15 


27 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 
Control to Y 


28 


38 

ns 

tpHZ 

Output Disable Time from 
High Level Output (Note 1) 

Output 
Control to Y 


26 



ns 

tpLZ 

Output Disable Time from 
Low Level Output (Note 1) 

Output 
Control to Y 


25 



ns 


Note 1: C u = 5 pF. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS258B 

DM74LS258B 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-1 



-2.6 

mA 

>OL 

Low Level Output Current 



12 



24 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


’LS258B Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max, Vih = Min 

DM54 

mm 

CO 

A 


fl 

DM74 

mm 

3.1 


VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|i_ = Max, Vih - Min 

DM54 


0.25 

0.4 

■ 

DM74 


0.35 

0.5 

Iql = 12 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

8 

II f" 
o II 

O — 
> > 

Select 



0.2 

mA 

Other 



0.1 

■iH 

High Level Input 
Current 

< < 
— o 
II O 
ro II 

§8 

Select 



40 

juA 

Other 



20 


















































































































































DM54LS257B/DM74LS257B/DM54LS258B/DM74LS258B 


’LS258B Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) (Continued) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

l|L 

Low Level Input 

Vcc = Max, 

Select 



-0.8 

mA 


Current 

V| = 0.4V 

Other 



-0.4 

l0ZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

V C c = Max, V 0 = 2.7V 
V|h = Min, Vil = Max 



20 

fiA 

Iozl 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

V C c = Max, V 0 = 0.4V 
Vih = Min, Vjl = Max 



-20 

fiA 

los 

Short Circuit 

V C c = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 2) 

DM74 

-20 


-100 

'CCH 

Supply Current with 
Outputs High 

V C c = Max (Note 3) 


4.1 

7 

mA 

ICCL 

Supply Current with 
Outputs Low 

Vcc = Max (Note 3) 


9 

14 

mA 

'CCZ 

Supply Current with 
Outputs Disabled 

Vcc = Max (Note 3) 


12 

19 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured with all outputs open and all possible inputs grounded, while achieving the stated output conditions. 


’LS258B Switching Characteristics 

at Vcc = 5V and T/\ = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 

1 Rk= 

6670 



Symbol 

Parameter 

c L = 

45 pF 

C L = 150 pF 

Units 




Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 


18 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 


18 


27 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 


28 


35 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 


35 


42 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 
Control to Y 


15 


27 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 
Control to Y 


28 


38 

ns 

tPHZ 

Output Disable Time from 
High Level Output (Note 4) 

Output 
Control to Y 


26 



ns 

tPLZ 

Output Disable Time from 
Low Level Output (Note 4) 

Output 
Control to Y 


25 



ns 


Note 4: C L = 5 pF. 
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DM54LS259/DM74LS259 8-Bit Addressable Latches 


General Description 

These 8-bit addressable latches are designed for general 
purpose storage applications in digital systems. Specific 
uses include working registers, serial-holding registers, and 
active-high decoders or demultiplexers. They are multifunc- 
tional devices capable of storing single-line data in eight 
addressable latches, and being a 1-of-8 decoder or demulti- 
plexer with active-high outputs. 

Four distinct modes of operation are selectable by control- 
ling the clear and enable inputs as enumerated in the func- 
tion table. In the addressable-latch mode, data at the data- 
in terminal is written into the addressed latch. The ad- 
dressed latch will follow the data input with all unaddressed 
latches remaining in their previous states. In the memory 
mode, all latches remain in their previous states and are 
unaffected by the data or address inputs. To eliminate the 
possibility of entering erroneous data in the latches, the en- 
able should be held high (inactive) while the address lines 
are changing. In the 1-of-8 decoding or demultiplexing 
mode, the addressed output will follow the level of the D 
input with all other outputs low. In the clear mode, all out- 
puts are low and unaffected by the address and data inputs. 


Features 

■ 8-Bit parallel-out storage register performs serial-to-par- 
allel conversion with storage 

■ Asynchronous parallel clear 

■ Active high decoder 

■ Enable/disable input simplifies expansion 

■ Direct replacement for Fairchild 9334 

■ Expandable for N-bit applications 

■ Four distinct functional modes 

■ Typical propagation delay times: 

Enable-to-output 18 ns 
Data-to-output 16 ns 
Address-to-output 21 ns 
Clear-to-output 17 ns 

■ Fan-out 

Iol (sink current) 

54LS259 4 mA 
74LS259 8 mA 
Ioh (source current) - 0.4 mA 

■ Typical Ice 22 mA 


Connection Diagram 


Function Table 


Dual-ln-Line Package 

V CC CLEAR E D Q7 Q6 Q5 Q4 

1 16 1 15 14 I 13 1 12 111 1 10 \‘ 


Inputs Output of Each 
Addressed Other 
'loar F LatCh Output 


Function 


Addressable Latch 
Memory 

8-Line Demultiplexer 
Clear 



Order Number DM54LS259J, DM74LS259WM or 
DM74LS259N 

See NS Package Number J16A, M16B or N16A 



H = High Level, L = Low Level 
D = the Level of the Data Input 

Q l0 = the Level of Qj (i = 0, 1, . . . 7, as Appropriate) before the Indicated 
Steady-State Input Conditions Were Established. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50“C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


| DM54LS259 

DM74LS259 

Units 



Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

>OH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

tw 

Pulse Width 

Enable 

15 



15 



ns 


(Note 7) 

Clear 

15 



15 



tsu 

Setup Time 

Data 

15f 



15 T 



ns 


(Notes 1,2, 3 & 7) 

Select 

15i 



15i 



t H 

Hold Time 

Data 

oT 



oT 



ns 


(Notes 1, 2 & 7) 

Select 

oT 



oT 



Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 4) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

v OH 

High Level Output 

Vcc = Min, Iqh = Max 

DM54 

2.5 

3.4 


v 


Voltage 

V|i_ = Max, Vih = Min 

DM74 

2.7 

3.4 



VOL 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 


0.25 

0.4 



Voltage 

V|i_ = Max, Vih = Min 

DM74 


0.35 

0.5 

V 



Iql = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 


l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 7V 



0.1 

mA 

IlH 

High Level Input 
Current 

V C c = Max, V| = 2.7 V 



20 

fj.A 

IlL 

Low Level Input 
Current 

Vcc = Max, V| = 0.4V 



-0.4 

mA 

los 

Short Circuit 

Vcc = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 5) 

DM74 

-20 


-100 

>cc 

Supply Current 

Vcc = Max (Note 6) 


22 

36 

mA 


Note 1: The symbols ( 4, , T ) indicate the edge of the clock pulse used for reference: T for rising edge, i for falling edge. 

Note 2: Setup and hold times are with reference to the enable input. 

Note 3: The select-to-enable setup time is the time before the High-to-Low enable transition that the select must be stable so that the correct latch is selected and 
the others not affected. 

Note 4: All typicals are at Vcc = 5V, T A = 25°C. 

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 6: Ice is measured with all inputs at 4.5V, and all outputs open. 

Note 7: T a = 25°C and V C c = 5V. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 

Rl = 

2kH 



Symbol 

Parameter 

Cl = 

15 pF 

C L = 

50 pF 

Units 




Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Output 


35 


38 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Output 


24 


32 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 


32 


35 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 


21 


30 

ns 

tpHL 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 


38 


41 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 


29 


38 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output 


27 


36 

ns 
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DM54LS279/DM74LS279 Quad S-R Latches 


General Description 

This device consists of four individual and independent Set- 
Reset Latches with active low inputs. Two of the four latch- 
es have an additonal S input ANDed^ with the primary S 
input. A low on any S input while the R input is high will be 
stored in the latch and appear on the corresponding Q out- 


put as a high. A low on the R input while the S input is high 
will dear the Q output to a low. Simultaneous transistion of 
the R and S inputs from low to high will cause the Q output 
to be indeterminate. Both inputs are voltage level triggered 
and are not affected by transition time of the input data. 


Connection Diagram 


Dual-ln-Line Package 

Vcc 4S 4R 4Q 3S2 3S1 3R 30 



TL/F/6420-1 

Order Number DM54LS279J, DM74LS279M or DM74LS279N 
See NS Package Number J16A, M16A or N16A 


Function Table 


Inputs 

Output 

S(1) 

R 

Q 

L 

L 

H* 

L 

H 

H 

H 

L 

L 

H 

H 

Qo 


H = High Level 
L = Low Level 

Qo = The Level of Q before the indicated input conditions were established. 

•This output level is pseudo stable; that is, it may not persist when the 5 and R 
inputs return to their inactive (high) level. 

Note 1: For latches with double 5 inputs; 

H = both 5 inputs high 
L = one or both 5 inputs low 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 1 25°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS279 

DM74LS279 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

ES 

V|H 

High Level Input Voltage 

2 



2 



S3 

V| L 

Low Level Input Voltage 






0.8 

35 

>OH 

High Level Output Current 






-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = M in . I| = mA 



-1.5 

■ m 

VOH 

High Level Output 

Vcc = Min, Iqh = Max 

DM54 

2.5 

3.5 


mm 


Voltage 

V|i_ = Max, V|h = Min 

DM74 

2.7 

3.5 



VOL 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 


0.25 

0.4 

MS 


Voltage 

V||_ = Max, V|h = Min 

DM74 


0.35 

0.5 




Iql = 4 mA, Vcc : Min 

DM74 


0.25 

0.4 

mm 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 7V 



0.1 

mA 

■iH 

High Level Input 
Current 

V C c = Max, V| = 2.7V 



20 

/xA 

IlL 

Low Level Input 
Current 

V C c = Max, V| = 0.4V 



-0.4 

mA 

los 

Short Circuit 

Vcc = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 2) 

DM74 

-20 


-100 

Icc 

Supply Current 

V C c = Max (Note 3) 


3.8 

7 

mA 


Note 1: All typicals are at Vcc = 5V. Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all R Inputs grounded, all 3 inputs at 4.5V and all outputs open. 
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DM54LS283/DM74LS283 4-Bit 
Binary Adders with Fast Carry 


General Description 

These full adders perform the addition of two 4-bit binary 
numbers. The sum (2) outputs are provided for each bit and 
the resultant carry (C4) is obtained from the fourth bit. 
These adders feature full internal look ahead across all four 
bits. This provides the system designer with partial look- 
ahead performance at the economy and reduced package 
count of a ripple-carry implementation. 

The adder logic, including the carry, is implemented in its 
true form meaning that the end-around carry can be accom- 
plished without the need for logic or level inversion. 


Features 

■ Full-carry look-ahead across the four bits 

■ Systems achieve partial look-ahead performance with 
the economy of ripple carry 

■ Typical add times 

Two 8-bit words 25 ns 
Two 16-bit words 45 ns 

■ Typical power dissipation per 4-bit adder 95 mW 


Connection Diagram 

Dual-ln-Llne Package 

Vcc 83 A3 13 A4 B4 24 C4 



TL/F/6421-1 

Order Number DM54LS283J, DM74LS283M or DM74LS283N 
See NS Package Number J16A, M16A or N16A 


2-208 



Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 1 25°C 

DM74LS 0°Cto +70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS283 

DM74LS283 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

VlH 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.7 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

VOH 

High Level Output 

Vcc = Min, Ioh = Max 

DM54 

2.5 

3.4 


v 


Voltage 

V|i_ = Max, Vih = Min 

DM74 

2.7 

3.4 



VOL 

Low Level Output 

Vcc = Min. Iol = Max 

DM54 


0.25 

0.4 



Voltage 

V|i_ = Max, Vih = Min 

DM74 


0.35 

0.5 

V 



Iol = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 


l| 

Input Current @ Max 

Vcc = Max 

A, B 



0.2 

mA 


Input Voltage 

V, = 7V 

CO 



0.1 

IlH 

High Level Input 

Vcc = Max 

A, B 



40 

juA 


Current 

V| = 2.7 V 

CO 



20 

IlL 

Low Level Input 

Vcc = Max 

A, B 



-0.8 

mA 


Current 

V| = 0.4V 

CO 



-0.4 

los 

Short Circuit 

Vcc = Max 

DM54 

-20 


-100 

mA 


Output Current 

(Note 2) 

DM74 

-20 


-100 

Icci 

Supply Current 

Vcc = Max (Note 3) 


19 

34 

mA 

ICC2 

Supply Current 

Vcc = Max (Note 4) 


22 

39 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25'C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icci is measured with all outputs open, all B inputs low and all other Inputs at 4.5V, or all inputs at 4.5V. 
Note 4: Icc 2 is measured with all outputs open and all inputs grounded. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 

R L = 

2kH 



Symbol 

Parameter 

Cl = 

15 pF 

c L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 

CO to 
21,22 


24 


28 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

CO to 
21,22 


24 


30 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

CO to 
23 


24 


28 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

CO to 
23 


24 


30 

ns 

IPLH 

Propagation Delay Time 
Low to High Level Output 

CO to 
24 


24 


28 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

CO to 
24 


24 


30 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Aj or Bj 
to 2j 


24 


28 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

Aj or Bj 
to 2| 


24 


30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

CO to 
C4 


17 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

CO to 
C4 


17 


25 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Aj or Bj 
toC4 


17 


24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Aj or Bj 
to C4 


17 


26 

ns 


Function Table 



Note: Input conditions at A1, B1, A2, B2, and CO are used to determine outputs 2,1 and 22 and the value of the internal carry C2. The values at C2, A3, B3, A4, and 
B4 are then used to determine outputs 23, 24, and C4. 
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DM54LS290/DM74LS290 4-Bit Decade Counter 


pulses are applied to input A and the outputs are as de- 
scribed in the appropriate function table. A symmetrical di- 
vide-by-ten count can be obtained from the ’LS290 counter 
by connecting the Qq output to the A input and applying the 
input count to the B input which gives a divide-by-ten square 
wave at output Q A . 

Features 

■ GND and Vcc on Corner Pins 
(Pins 7 and 14 respectively) 

■ Typical power dissipation 45 mW 

■ Count frequency 42 MHz 

Connection Diagram 

Dual-ln-Line Package 

INPUT INPUT 


V CC R0(2) R0(1) B A Q A Qq 



R9(1) NC R9(2) Qq Qb NC GND 

TL/F/6422-1 

Order Number DM54LS290J, DM74LS290M or DM74LS290N 
See NS Package Number J14A, M14A or N14A 


General Description 

The DM54LS290/DM74LS290 counter is electrically and 
functionally identical to the DM54LS90/DM74LS90. Only 
the arrangement of the terminals has been changed for the 
’LS290. 

Each of these monolithic counters contains four master- 
slave flip-flops and additional gating to provide a divide-by- 
two counter and a three-stage binary counter for which the 
count cycle length is divide-by-five. 

This counter has a gated zero reset and gated set-to-nine 
inputs for use in BCD nine’s complement applications. 

To use the maximum count length (decade) of this counter, 
the B input is connected to the Q A output. The input count 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Symbol 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Freq. 
(Note 1) 


Clock Freq. 
(Note 2) 


Pulse Width 
(Note 6) 



Reset Release Time (Note 6) 


Free Air Operating Temperature 


Note: The “ 'Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM54LS290 

Nom 

5 


DM74LS290 


Max 

Min 

Nom 

Max 


5.5 

4.75 

5 

5.25 

V 


2 



V 

0.7 



0.8 

V 

-0.4 



-0.4 

mA 

4 



8 

mA 

32 

0 


32 

MHz 

16 

0 


16 


20 

0 


20 

MHz 

10 

0 


10 



Electrical Characteristics 


over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 3) 

Max 

Units 

v. 

Input Clamp Voltage 

Vcc = Min, l| = - 1 8 mA 



-1.5 

V 

VoH 

High Level Output 

Vcc = Min, Ioh = Max 

DM54 

2.5 

3.4 


V 


Voltage 

V|i_ = Max, V|h = Min 

DM74 

2.7 

3.4 



v OL 

Low Level Output 

Vcc = Min, Iol — Max 

DM54 


0.25 

0.4 



Voltage 

V||_ = Max, Vih = Min 

DM74 


0.35 

0.5 

V 



Iol = 4 mA, Vcc = Min 

DM74 


0.25 

0.4 


l| 

Input Current @ Max 

V C c = Max, V| = 7V 

Reset 



0.1 



Input Voltage 


High Level Input 
Current 


V C c = Max, V| = 2.7V 


Low Level Input 
Current 


Vcc = Max 
V, = 0.4V 


Short Circuit 
Output Current 


Vcc = Max 
(Note 4) 


Supply Current 


Vcc = Max (Note 5) 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 


R L = 

2kn 



Symbol 

Parameter 

C L = 

15 pF 

Cl = 

50 pF 

Units 



Min 

Max 

Min 

Max 


f MAX 

Maximum Clock 

AtoQA 

32 


20 


MHz 


Frequency 

B to Qq 

16 


10 


tpLH 

Propagation Delay Time 
Low to High Level Output 

A to 
Qa 


16 


23 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

A to 
Qa 


18 


30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

A to 
Qd 


48 


60 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to 
Qd 


50 


68 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

B to 
Qb 


16 


23 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

B to 
Qb 


21 


35 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to 
Qc 


32 


48 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Bto 

Qc 


35 


53 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Bto 

Qd 


32 


48 

ns 

fpHL 

Propagation Delay Time 
High to Low Level Output 

Bto 

Qd 


35 


53 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

SET-9 to 
Qa. Qd 


30 


38 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

SET-9 to 
Qb. Qc 


40 


53 

ns 

*PHL 

Propagation Delay Time 
High to Low Level Output 

SET-0 to 
Any Q 


40 


53 

ns 


Note 1: C L = 15 pF, R L = 2 kft, T A = 25'C and V C c = 5V. 


Note 2: C L = 50 pF, R L = 2 kfl, T A =25”C and V C c = 5V. 

Note 3: All typicals are at Vcc = 5V, T A = 25’C. 

Note 4: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 5: Icc Is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded. 
Note 6: T A = 25"C and Vcc 5V. 
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Function Tables 

BCD Count Sequence 
(See Note A) 


Logic Diagram 


Count 

Output 


Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


Note A: Output Qa is connected to input B for 
BCD count 

H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 


Bl-Qulnary (5-2) 
(See Note B) 



Output 


Qa 

Qb 

Qc 

Qo 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


Note B: Output Qq is connected to input A for bi- 
quinary count. 



Reset/Count Truth Table 


Reset Inputs 

Outputs 

R0(1) R0(2) R9(1) R9(2) 

< 

O 

m 

O 

o 

O 

Q 

o 

H H L X 
H H X L 
X X H H 
X L X L 
L X L X 
L X X L 
X L L X 

L L L L 

L L L L 

H L L H 

COUNT 
COUNT 
COUNT 
COUNT 
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DM54LS293/DM74LS293 
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National 

Semiconductor 

Corporation 


DM54LS293/DM74LS293 4-Bit Binary Counter 


General Description 

The DM54LS293/DM74LS293 counter is electrically and 
functionally identical to the DM54LS93/DM74LS93. Only 
the arrangement of the terminals has been changed for the 
'LS293. 

Each of these monolithic counters contains four master- 
slave flip-flops and additional gating to provide a divide-by- 
two counter and a three-stage binary counter for which the 
count cycle length is divide-by-eight. 

All of these counters have a gated zero reset. 


To use the maximum count length (four-bit binary) of these 
counters, the B input is connected to the Qa output. The 
input count pulses are applied to input A and the outputs are 
as described in the appropriate function table. 

Features 

■ GND and Vqc on Corner Pins (Pins 7 and 14 
respectively) 

■ Typical power dissipation 45 mW 

■ Count frequency 42 MHz 


Connection Diagram 


Dual-ln-Lfne Package 


INPUT INPUT 

B A Q a 



Order Number DM54LS293J, DM74LS293M or DM74LS293N 
See NS Package Number J14A, M14A or N14A 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency 
(Note 1) 


Clock Frequency 
(Note 2) 


Pulse Width 
(Note 6) 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


DM54LS293 







AtoQA 

0 

B to Qb 

0 

AtoQA 

0 

BtoQs 

0 

A 

15 

B 

30 

Reset 

15 


DM74LS293 


Norn 


5 


Reset Release Time (Note 6) 


Free Air Operating Temperature 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 



Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current 


Conditions 

Vcc = Min, l| = -18 mA 

Vcc = Min, Ioh = Max 

DM54 

V||_ = Max, Vih = Min 

DM74 

Vcc = Min, Iol = Max 

DM54 

V||_ = Max, V|h = Min 

DM74 

Iol = 4 mA, Vcc = Min 

DM74 

Vcc = Max 

Reset 

V, = 7 V 

A 


B 

V C c = Max 

Reset 

V| = 2.7V 

A 


B 

Vcc = Max 

Reset 

V| = 0.4V 

A 


B 

V C c = Max 

DM54 

(Note 4) 

DM74 

Vcc = Max (Note 5) 


Typ 

(Note 3) 
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DM54LS293/DM74LS293 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 


r l = 

2ka 



Symbol 

Parameter 

C L = 

15 pF 

c L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


*MAX 

Maximum Clock 

A to Qa 

32 


20 


MHz 


Frequency 

B to Qb 

16 


10 


tPLH 

Propagation Delay Time 
Low to High Level Output 

A to Qa 


16 


23 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to Qa 


18 


30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

A to Qq 


70 


87 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to Qp 


70 


93 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

B to Qb 


16 


23 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Qb 


21 


35 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

B to Qc 


32 


48 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

BtoQc 


35 


53 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

B to Qq 


51 


71 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Qq 


51 


71 

ns 

*PHL 

Propagation Delay Time 
High to Low Level Output 

SET-0 to 
Any Q 


40 


53 

ns 


Note 1: C[_ = 15 pF, R L = 2 kn, T A = 25"C and Vcc = 5V. 

Note 2: C L = 50 pF, R L = 2 kn, T A = 25°C and Vcc = 5V. 

Note 3: All typicals are at Vcc = 5V, T A = 25°C. 

Note 4: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 5: Ice is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded. 
Note 6: T A = 25”C and V C c = 5V. 
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Function Tables 

Count Sequence (See Note C) 


H = High Level, L = Low Level, X = Don't Care. 


Note C: Output is connected to input B. 


Count 

Outputs 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


Reset/Count Truth Table 


Reset Inputs 

Outputs 

R0(1) R0(2) 

Qd Qc Qb Qa 

H H 

L X 

X L 

L L L L 

COUNT 
COUNT 


Logic Diagram 


LS293 
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DM54LS352/DM74LS352 
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National 

Semiconductor 

Corporation 


DM54LS352/DM74LS352 Dual 4-Line to 
1-Line Data Selectors/Multiplexers 


General Description 

Each of these data selectors/multiplexers contains invert- 
ers and drivers to supply fully complementary, on-chip, bina- 
ry decoding data selection to the AND-OR-invert gates. 
Separate strobe inputs are provided for each of the two 
four-line sections. 

Features 

■ Inverting version of DM54/74LS153 

■ Permits multiplexing from N lines to 1 line 


Performs parallel-to-serial conversion 

Strobe (enable) line provided for cascading (N lines to 

n lines) 

High fan-out, low-impedance, totem-pole outputs 
Typical average propagation delay times 
From data 15 ns 
From strobe 19 ns 
From select 22 ns 
Typical power dissipation 31 mW 


Connection Diagram 


Function Table 


Dual-ln-Llne Package 


V CC G2 SELECT 2C3 2C2 2C1 2C0 Y2 


Data Inputs 


CO Cl C2 C3 


Strobe Output 




Select Inputs A and B are common to both sections. 
H = High Level, L = Low Level, X = Don’t Care 


STROBE B 1C3 1C2 1C1 ICO OUTPUT GNO 

G1 SELECT ' VI 

DATA INPUTS 

TL/F/6425-1 

Order Number DM54LS352J, DM74LS352M or 
DM74S352N 

See NS Package Number J16A, M16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55° C to +1 25°C 

DM74LS 0° C to + 70°C 

Storage Temperature Range -65° C to + 150° C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS352 

DM74LS352 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

>OH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



4 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -18 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Iqh = Max 
V| L = Max, Vih = Min 

DM54 

2.5 

3.4 


V 

DM74 

D 

3.4 


VOL 

Low Level Output 
Voltage 

Vcc = Min, Iql = Max 
V|i_ = Max, Vih = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iol = 4 mA 
Vcc = Min 

DM74 


0.25 

H 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 7 V 



0.1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.7 V 



20 

p.A 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-0.4 

mA 

*os 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

Icc 

Supply Current 

Vcc = Max (Note 3) 


6.2 

10 

mA 


Note t: All typicals are at Vcc = 5V, Ta = 25“C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all outputs open and all other Inputs at ground. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

R L = 2 kft 

Units 

Cl = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to Y 


20 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to Y 


26 


35 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to Y 


29 


33 

ns 

IPHL 

Propagation Delay Time 
High to Low Level Output 

Select to Y 


38 


47 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe to Y 


24 


29 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Strobe to Y 


32 


41 

ns 
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DM54LS365A/DM74LS365A Hex TRI-STATE® Buffers 


General Description 

This device contains six independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TRI-STATE feature. When enabled, the outputs exhibit 
the low impedance characteristics of a standard LS output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 


output transistors are turned off presenting a high-imped- 
ance state to the bus line. Thus the output will act neither as 
a significant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo- 
site logic levels, the disable time is shorter than the enable 
time of the outputs. 


Connection Diagram 


Dual-ln-Llne Package 



Order Number DM54LS365AJ, DM74LS365AM or DM74LS365AN 
See NS Package Number J16A, M16A or N16A 


Function Table 


Input 

Output 

G1 

G2 

A 

Y 

H 

X 

X 

Hi-Z 

X 

H 

X 

Hi-Z 

L 

L 

H 

H 

L 

L 

L 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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DM54LS365A/DM74LS365A 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 

DM54LS — 55°C to + 125°C 

DM74LS 0°Cto +70°C 

Storage Temperature Range — 65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS365A 


Symbol 

Parameter 

V CC 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

■oh 

High Level Output Current 

■OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS365A 








Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input 
Current 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Vcc - Min, l| = -18 mA 


Vcc Min, Ioh = Max 
V|[_ = Max, Vih - Min 


Vcc = Min, Iol = Max 
V|(_ = Max, Vih = Min 


Iol = 12 mA, Vcc = Min 


Vcc = Max, V, = 7V 


Vcc = Max, V| = 2.7V 


Vcc = Max, V| = 0.5V 
(Note 4) 


V C c = Max, V| = 0.4V 
(Note 5) 


V C c = Max, V| = 0.4V 


V CC = Max, V 0 = 2.4V 
Vih = Min, V|l = Max 


V cc = Max, V 0 = 0.4V 
Vih = Min, Vil = Max 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with the DATA inputs grounded and the OUTPUT CONTROLS at 4.5V. 

Note 4: Both G inputs are at 2V. 

Note 5: Both 5 inputs at 0.4V. 


■ozh 

Off-State Output Current 
with High Level Output 
Voltage Applied 

■OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

■os 

Short Circuit 
Output Current 

■cc 

Supply Current 



DM54 

-20 

DM74 

-20 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

667H 



Symbol 

Parameter 

Cl = 

50 pF 

C L = 

150 pF 

Units 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time Low 
to High Level Output 


16 


25 

ns 

tPHL 

Propagation Delay Time High 
to Low Level Output 


16 


25 

ns 

tpZH 

Output Enable Time to 
High Level Output 


30 


40 

ns 

tPZL 

Output Enable Time to 
Low Level Output 


30 


40 

ns 

l PHZ 

Output Disable Time from 
High Level Output (Note 6) 


20 



ns 

*PLZ 

Output Disable Time from 
Low Level Output (Note 6) 


20 



ns 


Note 6: C L = 5 pF. 
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Corporation 


DM54LS366A/DM74LS366A Hex TRI-STATE® 
Inverting Buffers 


General Description 

This device contains six independent gates each of which 
performs an inverting buffer function. The outputs have the 
TRI-STATE feature. When enabled, the outputs exhibit the 
low impedance characteristics of a standard LS output with 
additional drive capability to permit the driving of bus lines 
without external resistors. When disabled, both the output 


transistors are turned off presenting a high-impedance state 
to the bus line. Thus the output will act neither as a signifi- 
cant load nor as a driver. To minimize the possibility that two 
outputs will attempt to take a common bus to opposite logic 
levels, the disable time is shorter than the enable time of the 
outputs. 


Connection Diagram 


Dual-ln-Llne Package 

Vcc G2 A6 Y6 A5 Y5 A4 Y4 


IB 

B 

B 

B 

B 

B 



| 

Ml 

1 

s 

1 

| 

m 

1 

N 

1 

(1 
| pjj 

1 

P 1 

i 2 i 

I 3 


I 5 1 

I 6 i 

l 7 I s 


G1 A1 Y1 A2 Y2 A3 Y3 GND 

TL/F/6428-1 

Order Number DM54LS366AJ, DM74LS366AM or DM74LS366AN 
See NS Package Number J16A, M16A or N16A 


Function Table 


Y = A 


Inputs 

Output 

G1 

G2 

A 

Y 

H 

X 

X 

Hi-Z 

X 

H 

X 

Hi-Z 

L 

L 

L 

H 

L 

L 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not Note: The "Absolute Maximum Ratings” are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7 V parametric values defined in the "Electrical Characteristics” 

Input Voltaqe 7 V table are not guaranteed at the absolute maximum ratings. 

p . 9 . The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range t ^ a conditions for actual device operation. 

DM54LS - 55°C to + 1 25°C 

DM74LS 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54LS366A 

DM74LS366A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.8 

V 

'OH 

High Level Output Current 



-1 



-2.6 

mA 

k)L 

Low Level Output Current 



12 



24 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -18 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|[_ = Max, V|h = Min 

2.4 

3.4 


V 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|[_ = Max, V|h = Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iql = 12 mA, Vcc = Min 

DM74 


0.25 

0.4 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 7V 



0.1 

mA 

l|H 

High Level Input Current 

V CC = Max, V| = 2.7 V 



20 

/xA 

IlL 

Low Level Input 
Current 

Vcc = Max, V| = 0.5V 
(Note 4) 

A Input 



-20 

pA 

V C c = Max, V| = 0.4V 
(Note 5) 

A Input 



-0.4 

mA 

Vcc = Max, V| = 0.4V 

G Input 



-0.4 

>OZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

Vcc — Max, Vo = 2.4V 
V|h = Min, Vil = Max 



20 

fi A 

>OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

V C c = Max, V 0 = 0.4V 
Vih = Min, V||_ = Max 



-20 

ju.A 

>OS 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

•cc 

Supply Current 

Vcc = Max (Note 3) 


12 

21 

mA 

Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with the DATA inputs grounded and the OUTPUT CONTROLS at 4.5V. 

Note 4: Both 5 inputs are at 2V. 

Note 5: Both 3 inputs at 0.4V. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

667ft 



Symbol 

Parameter 

C L = 

50 pF 

c L = 

150 pF 

Units 



Min 

Max 

Min 

Max 


tp|_H 

Propagation Delay Time Low 
to High Level Output 


15 


25 

ns 

tpHL 

Propagation Delay Time High 
to Low Level Output 


16 


25 

ns 

tpZH 

Output Enable Time to 
High Level Output 


30 


35 

ns 

tpZL 

Output Enable Time to 
Low Level Output 


30 


40 

ns 

tpHZ 

Output Disable Time from 
High Level Output (Note 6) 


20 



ns 

tPLZ 

Output Disable Time from 
Low Level Output (Note 6) 


20 



ns 


Note 6: C L = 5pF. 
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DM54LS367A/DM74LS367A Hex TRI-STATE® Buffers 


General Description 

This device contains six independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TRI-STATE feature. When enabled, the outputs exhibit 
the low impedance characteristics of a standard LS output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 


output transistors are turned off presenting a high-imped- 
ance state to the bus line. Thus the output will act neither as 
a significant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo- 
site logic levels, the disable time is shorter than the enable 
time of the outputs. 


Connection Diagram 

Dual-ln-Llne Package 

Vcc G2 A6 Y6 A5 Y5 A4 Y4 



TL/F/6429-1 

Order Number DM54LS367AJ, DM74LS367AM or DM74LS367AN 
See NS Package Number J16A, M16A or N16A 

Function Table 


Y = A 


Inputs 

Output 

A 

G 

Y 

L 

L 

L 

H 

L 

H 

X 

H 

Hi-Z 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 

DM54LS — 55°C to + 1 25°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range — 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS367A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS367A 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 




Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Conditions 


Vcc = Min, l| = -18 mA 


Vqc = Min, Ioh — Max 
V||_ = Max, Vih - Min 


Vcc = Min, Iol Max 
V|[_ = Max, V|n = Min 


Iql = 12 mA, Vcc = Min 


V C c = Max, V| = 7V 


V C c = Max, V| = 2.7V 


Vcc = Max, V| = 0.5 V 
(Note 4) 


Vcc : Max, V, = 0.4V 
(Note 5) 


Vcc = Max, V, = 0.4V 


Vcc = Max, Vo — 2.4V 
V|h = Min, Vil = Max 


Vcc = Max, Vo = 0.4V 
V|h = Min, V|i_ = Max 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with the DATA inputs grounded and the OUTPUT CONTROLS at 4.5V. 

Note 4: Both G inputs are at 2V. 

Note 5: Both G inputs at 0.4V. 


Typ 

(Note 1) 


■OZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

>OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

los 

Short Circuit 
Output Current 

!CC 

Supply Current 



DM54 

-20 

DM74 

-20 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





r l = 

667H 



Symbol 

Parameter 

C L = 

50 pF 

c L = 

150 pF 

Units 



Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time Low 
to High Level Output 


16 


25 

ns 

IPHL 

Propagation Delay Time High 
to Low Level Output 


16 


25 

ns 

tpZH 

Output Enable Time to 
High Level Output 


30 


40 

ns 

tpZL 

Output Enable Time to 
Low Level Output 


30 


40 

ns 

tPHZ 

Output Disable Time from 
High Level Output (Note 6) 


20 



ns 

tpLZ 

Output Disable Time from 
Low Level Output (Note 6) 


20 



ns 


Note 6: Cl = 5pF. 
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DM54LS368A/DM74LS368A Hex 
TRI-STATE® Inverting Buffers 


General Description 

This device contains six independent gates each of which 


transistors are turned off presenting a high-impedance state 


performs an inverting buffer function. The outputs have the to the bus line. Thus the output will act neither as a signifi- 


TRI-STATE feature. When enabled, the outputs exhibit the 
low impedance characteristics of a standard LS output with 
additional drive capability to permit the driving of bus lines 
without external resistors. When disabled, both the output 


cant load nor as a driver. To minimize the possibility that two 
outputs will attempt to take a common bus to opposite logic 
levels, the disable time is shorter than the enable time of the 
outputs. 


Connection Diagram 


Dual-In-Line Package 

Vcc G2 A6 Y6 A5 Y5 A4 Y4 
|l6 | IS 1 14 1 13 1 12 1 1 1 llO 1 9 



G1 At Y1 A2 Y2 A3 Y3 GND 

TL/F/6430-1 

Order Number DM54LS368AJ, DM74LS368AM or DM74LS368AN 
See NS Package Number J16A, M16A or N16A 


Function Table 


Inputs 

Output 

A 

G 

Y 

L 

L 

H 

H 

L 

L 

X 

H 

Hi-Z 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54LS -55'Cto +125°C 

DM74LS 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS368A 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS368A 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol Parameter Conditions 




Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


V C c = Min, l| = -18 mA 


Vcc = Min, Ioh — Max 
V|i_ = Max, V|h = Min 


Vcc = Min, Iol = Max 
V|i_ = Max, V|h = Min 


Iql = 12 mA, Vcc = Min 


V CC = Max, V| = 7 V 


V CC = Max, V| = 2.7V 


V C c = Max, V| = 0.5V 
(Note 4) 


Vcc = Max, V| = 0.4V 
(Note 5) 


Vcc Max, V, = 0.4V 


Vcc = Max, Vo = 2.4V 
V|h = Min, V||_ = Max 


Vcc = Max, Vo = 0.4V 
V|h = Min, V||_ = Max 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with the DATA inputs grounded and the OUTPUT CONTROLS at 4.5V. 

Note 4: Both 5 inputs are at 2V. 

Note 5: Both 3 inputs at 0.4V. 


Typ 

(Note 1) 


'OZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

>OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

los 

Short Circuit 
Output Current 

Icc 

Supply Current 



DM54 

-20 

DM74 

-20 


Max 

Units 

-1.5 

V 


V 

0.4 


0.5 

V 

0.4 


0.1 

mA 

20 

ju.A 

-20 

pA 

-0.4 

mA 

-0.4 


20 

pA 

-20 

pA 

-100 


-100 


21 

mA 
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DM54LS368A/DM74LS368A 


Cl = 

50 pF 

C L = 

150 pF 

Min 

Max 

Min 

Max 


Switching Characteristics at V<x = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R|_ = 667(1 


Propagation Delay Time Low 
to High Level Output 

Propagation Delay Time High 
to Low Level Output 

Output Enable Time to 
High Level Output 

Output Enable Time to 
Low Level Output 

Output Disable Time from 
High Level Output (Note 6) 

Output Disable Time from 
Low Level Output (Note 6) 



2-234 























a 


National 

Semiconductor 

Corporation 


DM54LS373/DM74LS373, DM54LS374/DM74LS374 
TRI-STATE® Octal D-Type Transparent Latches and 
Edge-Triggered Flip-Flops 


General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. (Continued) 


Features 

■ Choice of 8 latches or 8 D-type flip-flops in a single 
package 

■ TRI-STATE bus-driving outputs 

■ Full parallel-access for loading 

■ Buffered control inputs 

■ Clock/Enable input has hysteresis to improve noise re- 
jection 

■ P-N-P inputs reduce D-C loading on data lines 


Connection Diagrams 


Dual-ln-Line Packages 

ENABLE 

V cc BQ 8D 7D 70 6Q 60 SD SO Q 

1 13 1 12 111 


D Q l HQ Oh f—1D o] 


| 8 | 9 | 10 

OUTPUT 10 ID 20 2Q 3Q 3D 4D 40 GND 
CONTROL 


BO 7D 7Q 60 6D 5D SQ CLOCK 



OUTPUT 10 
CONTROL 


10 20 20 3Q 3D 4D 4Q GND 


Order Number 
DM54LS373J, 
DM74LS373WM, 
DM74LS373N, 
DM54LS374J, 
DM74LS374WM or 
DM74LS374N 
See NS Package Number 
J20A, M20B or N20A 
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DM54LS373/DM74LS373/DM54LS374/DM74LS374 


General Description (Continued) 

The eight latches of the DM54/74LS373 are transparent D- 
type latches meaning that while the enable (G) is high the Q 
outputs will follow the data (D) inputs. When the enable is 
taken low the output will be latched at the level of the data 
that was set up. 

The eight flip-flops of the DM54/74LS374 are edge-trig- 
gered D-type flip flops. On the positive transition of the 
clock, the Q outputs will be set to the logic states that were 
set up at the D inputs. 

Function Tables 

DM54/74LS373 


Schmitt-trigger buffered inputs at the enable/clock lines 
simplify system design as AC and DC noise rejection is im- 
proved by typically 400 mV due to the input hysteresis. A 
buffered output control input can be used to place the eight 
outputs in either a normal logic state (high or low logic lev- 
els) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. 
The output control does not affect the internal operation of 
the latches or flip-flops. That is, the old data can be retained 
or new data can be entered even while the outputs are off. 

DM54/74LS374 
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Absolute Maximum Ratings (seeNote) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 7 V 

Storage T emperature Range - 65°C to + 1 50°C 

Operating Free Air Temperature Range 
DM54LS -55°C to + 125°C 

DM74LS 0°C to + 70°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 



DM54LS373 


Norn 




Enable High 

15 

Enable Low 

15 


Supply Voltage 


High Level Input Votage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Pulse Width 
(Note 2) 


Data Setup Time (Notes 1 & 2) 


Data Hold Time (Notes 1 & 2) 


Free Air Operating Temperature 


Note 1: The symbol ( T) indicates the falling edge of the clock pulse is used for reference. 
Note 2: T A = 25°C and V C c = 5V. 


’LS373 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


DM74LS373 







Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 






High Level Output Voltage 


Low Level Output Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Off-State Output 
Current with High 
Level Output 
Voltage Applied 


Off-State Output 
Current with Low 
Level Output 
Voltage Applied 


Short Circuit 
Output Current 


Supply Current 


V C c = Min 
Ioh = Max 
V|i_ = Max 
Vih = Min 


Vcc = Min 
Iol = Max 
V|l = Max 
Vih = Min 


Iol = 12 mA 
Vcc = Min 


V C c = Max, V| = 7V 


V C c = Max, V | = 2.7 V 


V C c = Max, V| = 0.4V 


Vcc Max, Vo 2.7V 
Vih = Min, V||_ - Max 


Vcc Max, Vo 0.4V 
Vih = Min, V||_ = Max 



Vcc = Max 
(Note 2) 



DM54 

-20 

DM74 

-20 


0.4 

V 

0.5 

0.4 


0.1 

mA 

20 

juA 

-0.4 

mA 

20 

p.A 

-20 

juA 

-100 


-100 


40 

mA 



2-237 


DM54LS373/DM74LS373/DM54LS374/DM74LS374 













































































































































DM54LS373/DM74LS373/DM54LS374/DM74LS374 


‘LS373 Switching Characteristics atv cc = 5VandT A = 25°c 

(See Section 1 for Test Waveforms and Output Load) 




From 

Rl = 

667ft 



Symbol 

Parameter 

(Input) 

To 

Cl = 

45 pF 

C L = 

150 pF 

Units 



(Output) 

Min 

Max 

Min 

Max 


Hh 

Propagation Delay 
Time Low to High 
Level Output 

Data 

to 

Q 


18 


26 

ns 

tpHL 

Propagation Delay 
Time High to Low 
Level Output 

Data 

to 

Q 


18 


27 

ns 

tpLH 

Propagation Delay 
Time Low to High 
Level Output 

Enable 

to 

Q 


30 


38 

ns 

tpHL 

Propagation Delay 
Time High to Low 
Level Output 

Enable 

to 

Q 


30 


36 

ns 

tpZH 

Output Enable 
Time to High 
Level Output 

Output 
Control 
to Any Q 


28 


36 

ns 

l PZL 

Output Enable 
Time to Low 
Level Output 

Output 
Control 
to Any Q 


36 


50 

ns 

tpHZ 

Output Disable 
Time from High 
Level Output (Note 3) 

Output 
Control 
to Any Q 


20 



ns 

tPLZ 

Output Disable 
Time from Low 
Level Output (Note 3) 

Output 
Control 
to Any Q 


25 



ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: C L = 5 pF. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54LS374 

DM74LS374 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

■a 

V|H 

High Level Input Voltage 

2 



2 



■ 

V|L 

Low Level Input Voltage 



0.7 



0.8 

S3 

■oh 

High Level Output Current 



-1 



-2.6 

mA 

■OL 

Low Level Output Current 



12 



24 

mA 

f CLK 

Clock Frequency (Note 2) 

0 


35 

0 


35 

MHz 

fCLK 

Clock Frequency (Note 3) 

0 


20 

0 


20 

MHz 

t w 

Pulse Width 

Clock High 

15 



15 



ns 


(Note 4) 

Clock Low 

15 



15 



tsu 

Data Setup Time (Notes 1 & 4) 

20 T 



20 T 



ns 

»H 

Data Hold Time (Notes 1 & 4) 

oT 



Of 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: The symbol ( T ) indicates the rising edge of the clock pulse is used for reference. 
Note 2: C L = 45 pF, R L = 667 ft, T A = 25“C and V C c = 5V. 

Note 3: C L = 150 pF, R L = 667fi, T A = 25°C and V C c = 5V. 

Note 4: T a = 25°C and V C c = 5V. 
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’LS374 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.5 

V 

VOH 

High Level Output Voltage 

Vcc “ Min 
•oh = Max 
V||_ = Max 
V|h = Min 

DM54 


3.4 


V 

DM74 

H 

3.1 


VOL 

Low Level Output Voltage 

Vcc = Min 
Iol = Max 
V||_ = Max 
V|H — Min 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iol = 12 mA 
Vcc = Min 

DM74 


0.25 

wm 

!| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 7 V 



0.1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.7 V 



20 

p,A 

l|L 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-0.4 

mA 

l02H 

Off-State Output 
Current with High 
Level Output 
Voltage Applied 

V C c = Max, V 0 = 2.7V 
V|h = Min, V|i_ = Max 



20 

/aA 

•OZL 

Off-State Output 
Current with Low 
Level Output 
Voltage Applied 

V C c = Max, V 0 = 0.4V 
V|H = Min, V||_ = Max 



-20 

jliA 

los 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

lee 

Supply Current 

V C c = Max 


27 

45 

mA 


’LS374 Switching Characteristics atv cc = 5VandT A = 25°c 


(See Section 1 for Test Waveforms and Output Load) 





Rl = 

667ft 



Symbol 

Parameter 

C L = 

45 pF 

C L = 

150 pF 

Units 



Min 

Max 

Min 

Max 


fMAX 

Maximum Clock Frequency 

35 


20 


MHz 

1PLH 

Propagation Delay Time 
Low to High Level Output 


28 


32 

ns 

IPHL 

Propagation Delay Time 
High to Low Level Output 


28 


38 

ns 

IpZH 

Output Enable Time 
to High Level Output 


28 


44 

ns 

IPZL 

Output Enable Time 
to Low Level Output 


28 


44 

ns 

1PHZ 

Output Disable Time 

from High Level Output (Note 3) 


20 



ns 

IPLZ 

Output Disable Time 

from Low Level Output (Note 3) 


25 



ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Cl = 5 pF. 
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DM54LS390/DM74LS390 Dual 4-Bit Decade Counter 


General Description 

Each of these monolithic circuits contains eight master- 
slave flip-flops and additional gating to implement two indi- 
vidual four-bit counters in a single package. The 'LS390 in- 
corporates dual divide-by-two and divide-by-five counters, 
which can be used to implement cycle lengths equal to any 
whole and/or cumulative multiples of 2 and/or 5 up to di- 
vide-by-100. When connected as a bi-quinary counter, the 
separate divide-by-two circuit can be used to provide sym- 
metry (a square wave) at the final output stage. The 'LS390 
has parallel outputs from each counter stage so that any 
submultiple of the input count frequency is available for sys- 
tem-timing signals. 


Features 

■ Dual version of the popular ’LS90 

■ ’LS390 . . . individual clocks for A and B flip-flops pro- 
vide dual 2 and 5 counters 

■ Direct clear for each 4-bit counter 

■ Dual 4-bit version can significantly improve system den- 
sities by reducing counter package count by 50% 

■ Typical maximum count frequency ... 35 MHz 

■ Buffered outputs reduce possibility of collector commu- 
tation 


Connection Diagram 


Function Tables 


Dual-ln-Llne Package 

OUTPUTS 


2 OUTPUT 


Vcc 2A CLEAR 2Q A 2B 2Qg 2Qc 2Qg 



1A 1 1Q a IB 1Q b 1Q C 1Q D GND 

CLEAR OUTPUT - ■ „ 


OUTPUTS 


TL/F/6433-1 

Order Number DM54LS390J, DM74LS390M or 
DM74LS390N 

See NS Package Number J16A, M16A or N16A 


BCD Count Sequence 
(Each Counter) 
(See Note A) 


Count 

Outputs 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

mm 

L 

L 

H 

L 


L 

L 

H 

H 

H 

L 

H 

L 

L 

ES 

L 

H 

L 

H 

mm 

L 

H 

H 

L 

mm 

L 

H 

H 

H 

19 

H 

L 

L 

L 

mm 

H 

L 

L 

H 


Bi-Quinary (5-2) 
(Each Counter) 
(See Note B) 


Count 

Outputs 

Qa 

Qd 

Qc 

Qb 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


Note A: Output Q A is connected to input B for BCD count. 

Note B: Output Qd is connected to input A for Bi-quinary count. 
Note C: H = High Level, L = Low Level. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 

Clear 7V 

A or B 5.5V 

Operating Free Air Temperature Range 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM54LS 

DM74LS 

Storage Temperature Range 


— 55°C to + 125°C 

0°Cto +70°C 

— 65°C to + 1 50°C 


Recommended Operating Conditions 



Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency | A to Qa 
(N ote 1) 


Clock Frequency 
(Note 2) 


Pulse Width 
(Note 1) 



Clear High 


Clear Release Time (Notes 3 & 4) 


Free Air Operating Temperature 


Note 1: C L = 15 pF, R u = 2 kfl, T A = 25“C and V cc = 5V. 

Note 2: C L = 50 pF, R L - 2 kfl, T A = 25'C and V cc = 5V. 

Note 3: The symbol ( i) indicates the tailing edge of the clear pulse Is used for reference. 
Note 4: T A = 25°C and V C c = 5V. 
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DM54LS390/DM74LS390 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) (Continued) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

IlL 

Low Level Input 
Current 

Vcc = Max, V| = 0.4V 

Clear 



-0.4 


A 



-1.6 

mA 

B 



-2.4 


>os 

Short Circuit 
Output Current 

V C c = Max (Note 2) 

DM54 

-20 


-100 


DM74 

-20 


-100 


•cc 

Supply Current 

V C c = Max (Note 3) 


15 

26 

mA 

Note 1: All typicals are at Vcc = 5V, T* = 25“C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured with all outputs open, both CLEAR inputs grounded following momentary connection to 4.5 and ail other inputs grounded. 

Switching Charactoristics atVcc = 5VandTA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 2 kft 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock 
Frequency 

A to Qa 

25 


20 


MHz 

B to Qq 

20 


15 


tPLH 

Propagation Delay Time 
Low to High Level Output 

A to Qa 


20 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

AtoQA 


20 


30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

AtoQc 


60 


81 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

AtoQc 


60 


81 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Bto Qb 


21 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Qb 


21 


33 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

B to Qc 


39 


51 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Qc 


39 


54 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

BtoQc 


21 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Qq 


21 


33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Any Q 


39 


45 

ns 
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DM54LS393/DM74LS393 



National 

Semiconductor 

Corporation 


DM54LS393/DM74LS393 Dual 4-Bit Binary Counter 


General Description 

Each of these monolithic circuits contains eight master- 
slave flip-flops and additional gating to implement two indi- 
vidual four-bit counters in a single package. The ’LS393 
comprises two independent four-bit binary counters each 
having a clear and a clock input. N-bit binary counters can 
be implemented with each package providing the capability 
of divide-by-256. The LS393 has parallel outputs from each 
counter stage so that any submultiple of the input count 
freqency is available for system-timing signals. 


Features 

■ Dual version of the popular 'LS93 

■ ’LS393 dual 4-bit binary counter with individual clocks 

■ Direct clear for each 4-bit counter 

■ Dual 4-bit versions can significantly improve system 
densities by reducing counter package count by 50% 

■ Typical maximum count frequency 35 MHz 

■ Buffered outputs reduce possibility of collector commu- 
tation 


Connection Diagram 


Dual-ln-Line Package 

OUTPUTS 


2 ‘ 

V CC 2A CLEAR 2 °A 2Qb 2 Qc 2Q D 



1 A 1 1Q A 1Q b 1Q C iq d GND 

CLEAR > . 


OUTPUTS 


TL/F/6434-1 

Order Number DM54LS393J, DM74LS393M or DM74LS393N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Count Sequence 
(Each Counter) 


Count 

Outputs 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 


L 

L 

H 

L 


L 

L 

H 

H 


L 

H 

L 

L 


L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7 V 

Input Voltage 

Clear 7 V 

A 5.5V 

Operating Free Air Temperature Range 
DM54LS — 55°C to + 125°C 

DM74LS 0°Cto+70°C 

— 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Symbol 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency (Note 1) 


Clock Frequency (Note 2) 


Pulse Width 

(Note 7) | Qi ear High 


Clear Release Time (Notes 3 & 7) 


Free Air Operating Temperature 


DM54LS393 






DM74LS393 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Conditions 


Vcc = Min, l| = -18 mA 


Vcc = Min, Ioh = Max 
Vil - Max, V|h = Min 


Vcc = Min, Iol = Max 
V[|_ = Max, V|h = Min 


Iol = 4 mA, Vcc = Min 


Vcc = Max, V | = 7V 


V C c = Max, V| = 5.5V 


V C c = Max, V| = 2.7V 


V CC = Max, V, = 0.4V 


Vcc = Max 
(Note 5) 


Vcc = Max (Note 6) 


Typ 

(Note 4) 



DM54 

-20 

DM74 

-20 


Supply Current 


Note 1: C L = 15 pF, R L = 2 Ml, T A = 25°C and V c c = 5V. 

Note 2: C L = 50 pF, R L = 2 Ml, T A = 25"C and V cc = 5V. 

Note 3: The symbol ( 4- ) indicates that the falling edge of the clear pulse is used for reference. 

Note 4: All typicals are at Vcc = 5V, T A = 25”C. 

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 6: Ice is measured with all outputs open, both CLEAR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 
Note 7: T A = 25"C, and V C c = 5V. 
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DM54LS393/DM74LS393 


Switching Characteristics at V C c = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 






r l = 

2kft 



Symbol 

Parameter 

From (Input) 

C L = 

15 pF 

C L = 

50 pF 

Units 



To (Output) 

Min 

Max 

Min 

Max 


fMAX 

Maximum Clock 
Frequency 

A to 
Qa 

25 


20 


MHz 

IPLH 

Propagation Delay Time 
Low to High Level Output 

A to 
Qa 


20 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to 
Qa 


20 


30 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A to 
Qd 


60 


87 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to 
Qd 


60 


87 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
AnyQ 


39 


45 

ns 


Logic Diagram 


(1, 13) 


’LS393 

Qa 

<t> T 

CLEAR 


CLEAR ( 2, 12) 
INPUT 




Qb 

kfc-T 
CLEAR 


Qc 

>-C> T 

CLEAR 


Qd 

k^T 
CLEAR 


,< 3 ' 11 > OUTPUT 

Qa 


(4, JO) 0UT p UT 

Qb 


(5 ’ 9) OUTPUT 

Qc 


(6, 8) OUTPUT 

Qd 


TL/F/6434-2 


2-246 






























National 
Semiconductor 
Corporation 

DM54LS465/DM74LS465, DM54LS466/DM74LS466, 
DM54LS467/DM74LS467, DM54LS468/DM74LS468 
(DM71 LS95A/DM8 1 LS95A, DM7 1 LS96A/DM8 1 LS96A, 
DM71 LS97A/DM8 1 LS97A, DM71 LS98A/DM8 1 LS98A) 
TRI-STATE® Octal Buffers 

General Description 

These devices provide eight, two-input buffers in each pack- 
age. All employ the newest low-power-Schottky TTL tech- 
nology. One of the two inputs to each buffer is used as a 
control line to gate the output into the high-impedance 
state, while the other input passes the data through the buff- 
er. The LS465 and LS467 present true data at the outputs, 
while the LS466 and LS468 are inverting. On the LS465 and 
LS466 versions, all eight TRI-STATE enable lines are com- 
mon, with access through a 2-input NOR gate. On the 
LS467 and LS468 versions, four buffers are enabled from 
one common line, and the other four buffers are enabled 
from another common line. In all cases the outputs are 
placed in the TRI-STATE condition by applying a high logic 
level to the enable pins. These devices represent octal, low 
power-Schottky versions of the very popular DM54/74365, 


366, 367, and 368 (DM70/8095, 96, 97, and 98) TRI-STATE 
hex buffers. 

Features 

■ Octal versions of popular DM54/74365, 366, 367, and 
368 (DM70/8095, 96, 97 and 98) 

■ Typical power dissipation 

DM54/74LS465, 467 80 mW 
DM54/74LS466, 468 65 mW 

■ Typical propagation delay 

DM54/74LS465, 467 15 ns 
DM54/74LS466, 468 10 ns 

■ Low power-Schottky, TRI-STATE technology 



Connection Diagrams 


Dual-ln-Llne Packages 


Vcc G2 A8 V8 A7 Y7 A8 YB AS Y5 



Vcc G2 A8 Y8 A7 Y7 AB YB AS YS 





Order Numbers DM54LS465J, DM54LS466J, DM54LS467J, DM54LS468J, DM74LS465N, 
DM74LS465WM, DM74LS466N, DM74LS466WM, DM74LS467N, DM74LS467WM, 
DM74LS468N or DM74LS468WM. See NS Package Number J20A, M20B or N20A 
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DM54/74LS465, 466, 467, 468 (DM71/81LS95A, 96A, 97A, 98A) 





DM54/74LS465, 466, 467, 468 (DM71/81LS95A, 96A, 97A, 98A) 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 
DM54LS — 55°Cto +125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits, the 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS465, 466, 467, 468 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM74LS465, 466, 467, 468 



’LS465 and ’LS467 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


Vcc = Min. I| = -18 mA 


Vcc ~ Min, Iqh — Max 
V||_ = Max, V|h = Min 


Vcc = Min, Iql = Max 
Vil = Max, V|h = Min 


Iql = 12 mA, Vcc = Min 


V C c = Max, V| = 7 V 


V C c = Max, V| = 2.7V 


Vcc = Max V, = 0.5V 
V ( = 0.4V 


Vcc = Max, V 0 = 2.4V 
Vih = Min, V|i_ = Max 


Vcc = Max, Vo = 0.4V 
V|h = Min, V|[_ = Max 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Both 5 inputs are at 2V. 

Note 4: Both 5 Inputs are at 0.4V. 


Symbol 

Parameter 

V, 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

VoL 

Low Level Output 
Voltage 

l| 

Input Current @Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input 
Current 

■OZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

i0ZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

los 

Short Circuit 
Output Current 

lee 

Supply Current 



DM54 

-20 

DM74 

-20 
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’LS465 and ’LS467 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

R l = 667ft 

Units 

C L = 50 pF 

C L = 150 pF 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 


16 


25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


28 


40 

ns 

tpZH 

Output Enable Time 
to High Level Output 


25 


30 

ns 

tpZL 

Output Enable Time 
to Low Level Output 


30 


42 

ns 

tpHZ 

Output Disable Time 

from High Level Output (Note 1) 


20 



ns 

l PLZ 

Output Disable Time 

from Low Level Output (Note 1) 


27 



ns 


Note 1: C L = 5 pF. 


’LS466 and ’LS468 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

! 

Min 

Typ 

(Note 2) 

Max 

Units 

V, 

Input Clamp Voltage 

Vcc = Min, l| 

= -18 mA 




-1.5 

V 

VoH 

High Level Output 

V C c = Min, Iqh = Max 

DM54 

2.5 



v 


Voltage 

Vil = Max, V|h = Min 

DM74 

2.7 




VOL 

Low Level Output 

Vcc = Min, Iol = Max 

DM54 



0.4 



Voltage 

V|l = Max, V|h = Min 

DM74 



0.5 

V 



Iql = 12 mA, Vcc = Min 

DM74 



0.4 


l| 

Input Current @Max 
Input Voltage 

V cc = Max, V| = 7V 



0.1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.7V 



20 

jxA 

IlL 

Low Level Input 

V C c = Max 

V, = 0.5V 

A (Note 4) 



-20 



Current 


V| = 0.4V 

A (Note 5) 



-50 

fiA 





G 



-50 


l0ZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

Vcc = Max, Vo = 2.4V 
Vih = Min, Vil = Max 



20 

p.A 

<OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

Vcc = Max, Vo = 0.4V 
Vih = Min, Vil = Max 



-20 

/xA 

>OS 

Short Circuit 

V C c = Max 


DM54 

-20 


-100 

mA 


Output Current 

(Note 3) 


DM74 

-20 


-100 

icc 

Supply Current 

Vcc = Max (Note 5) 


13 

21 

mA 


Note 2: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 4: Both G inputs are at 2V. 

Note 5: Both G inputs are at 0.4V. 
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DM54/74LS465, 466, 467, 468 (DM71/81LS95A, 96A, 97A, 98A) 


’LS466 and ’LS468 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tpHZ 

Output Disable Time 

from High Level Output (Note 1) 

tpLZ 

Output Disable Time 

from Low Level Output (Note 1) 


R L = 667ft 


50 pF 


Max 



Note 1: Cl = 5 pF. 

Function Tables 



H = High Logic Level 
L = Low Logic Level 
X = Either High or Low Logic Level 
Hi-Z = High Impedance (Off) State 
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DM54LS645/DM74LS645 Octal Bus Transceivers 


General Description 

These octal bus transceivers are designed for asynchro- 
nous two-way communication between data buses. The de- 
vices transmit data from the A bus to the B bus or from the 
B bus to the A bus depending upon the level at the direction 
control (DIR) input. The enable input (G) can be used to 
disable the device so that the buses are effectively isolated. 


Features 

■ Bi-directional bus transceivers in high-density 20-pin 
packages 

■ Hysteresis at bus inputs improves noise margins 

■ TRI-STATE® outputs 


Connection Diagram 


ENABLE 

Vcc G B1 B2 B3 B4 BS B6 B7 BB 



TL/F/9056-1 

Order Number DM54LS645J or DM74LS645N, DM74LS645WM 
See NS Package Number J20A, M20B or N20A 


Function Table 


Control 

Inputs 

’LS645 

G 

DIR 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


H = High Level 
L = Low Level 
X = Irrelevant 
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DM54LS645/DM74LS645 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 7 V 

Operating Free Air Temperature Range 
DM54LS - 55°C to + 1 25°C 

DM74LS 0°Cto +70“C 

Storage T emperature Range - 55°C to + 1 50°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54LS645 


Symbol 

Parameter 

Vcc 

Supply Voltage (Note 1) 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

lOH 

High Level Output Current 

IOL 

Low Level Output Current 

Ta 

Free Air Operating 
Temperature 


DM74LS645 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 




Conditions 

Parameter 

(Note 2) 

Input Clamp Voltage 

Vcc = Min, l| = 18 mA 

Hysteresis (Vj + - V_) 
A or B Input 

c 

2 

II 

o 

o 

> 

High Level Output Voltage 

Vcc = Min, V|h = 2 V, 

Ioh = _ 3 mA 


V|i_ = Max 

Ioh = Max 

Low Level Output Voltage 

V C c = Min, V| H = 2 V, 

•ol = 12 mA 


V|[_ = Max 

Iol : 24 mA 

Off-State Output Current, 

Vcc 1 Max, G at 2V, 


High Level Voltage Applied 

V 0 = 2.7V 


Off-State Output Current, 

Vcc = Max, G at 2V 


Low Level Voltage Applied 

V 0 = 0.4V 


Input Current at 

Vcc = Max A or B 

V| = 5.5V 

Maximum Input Voltage 

DIR or G 

< 

II 

~v| 

< 

High Level Input Current 

V C c = Max, V| H = 2.7V 

Low Level Input Current 

Vcc = Max, V| L = 0.4V 

Short Circuit Output Current 
(Note 4) 

Vcc = Max 

Total Supply 

Outputs High 

Vcc = Max, 

Current 

Outputs Low 

Outputs Open 


Outputs at Hi-Z 



DM54LS645 


DM74LS645 


Max Min 




Typ 

(Note 3) 



Max 


-1.5 V 


0.4 

V 

0.5 

20 

ju,A 

-400 

juA 

0.1 

mA 

0.1 


20 

fiA 

-0.4 

mA 

-225 

mA 

70 

mA 

90 

95 



Note 1: Voltage values are with respect to the network ground terminal. 

Note 2: For conditions shown as Min or Max, use the appropriate value specified under Recommended Operating Conditions. 
Note 3: All typicals are at Vcc = 5V, Ta = 25'C. 

Note 4: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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Switching Characteristics atv cc = 5VandT A = 25°c 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 667ft 

Units 

C L = 45 pF 

C L = 5 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A to B 


15 



ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

A to B 


15 



ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to A 


15 



ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to A 


15 



ns 

tpZL 

Output Enable Time 
to Low Level 

G 

to A 


40 



ns 

tpZH 

Output Enable Time 
to High Level 

G 

to A 


40 



ns 

tpZL 

Output Enable Time 
to Low Level 

G 

to B 


40 



ns 

tpZH 

Output Enable Time 
to High Level 

G 

to B 


40 



ns 

IPLZ 

Output Disable Time 
to Low Level 

G 

to A 




25 

ns 

tpHZ 

Output Disable Time 
to High Level 

G 

to A 




25 

ns 

tPLZ 

Output Disable Time 
to Low Level 

G 

to B 




25 

ns 

tPHZ 

Output Disable Time 
to High Level 

G 

to B 




25 

ns 





































































DM54LS670/DM74LS670 
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DM54LS670/DM74LS670 TRI-STATE® 


4-by-4 Register Files 

General Description 

These register files are organized as 4 words of 4 bits each, 
and separate on-chip decoding is provided for addressing 
the four word locations to either write-in or retrieve data. 
This permits writing into one location, and reading from an- 
other word location, simultaneously. 

Four data inputs are available to supply the word to be 
stored. Location of the word is determined by the write se- 
lect inputs A and B, in conjunction with a write-enable sig- 
nal. Data applied at the inputs should be in its true form. 
That is, if a high level signal is desired from the output, a 
high level is applied at the data input for that particular bit 
location. The latch inputs are arranged so that new data will 
be accepted only if both internal address gate inputs are 
high. When this condition exists, data at the D input is trans- 
ferred to the latch output. When the write-enable input, Gw, 
is high, the data inputs are inhibited and their levels can 
cause no change in the information stored in the internal 
latches. When the read-enable input, Gr, is high, the data 
outputs are inhibited and go into the high impedance state. 
The individual address lines permit direct acquisition of data 
stored in any four of the latches. Four individual decoding 
gates are used to complete the address for reading a word. 
When the read address is made in conjunction with the 
read-enable signal, the word appears at the four outputs. 
This arrangement— data entry addressing separate from 
data read addressing and individual sense line — eliminates 


recovery times, permits simultaneous reading and writing, 
and is limited in speed only by the write time (27 ns typical) 
and the read time (24 ns typical). The register file has a non- 
volatile readout in that data is not lost when addressed. 

All inputs (except read enable and write enable) are buff- 
ered to lower the drive requirements to one normal Series 
54LS/74LS load, and input clamping diodes minimize 
switching transients to simplify system design. High speed, 
double ended AND-OR-INVERT gates are employed for the 
read-address function and have high sink current, TRI- 
STATE outputs. Up to 128 of these outputs may be wire- 
AND connected for increasing the capacity up to 51 2 words. 
Any number of these registers may be paralleled to provide 
n-bit word length. 

Features 

■ For use as: 

Scratch pad memory 

Buffer storage between processors 

Bit storage in fast multiplication designs 

■ Separate read/write addressing permits simultaneous 
reading and writing 

■ Organized as 4 words of 4 bits 

■ Expandable to 512 words of n-bits 

■ TRI-STATE versions of DM54LS170/DM74LS170 

■ Fast access times 20 ns typ 


Connection Diagram 

Dual-ln-Llne Package 


DATA WRITE SELECT ENABLE OUTPUTS 

INPUT , , 

VQC W a W B G w Gr Q1 Q2 



DATA READ OUTPUTS 

INPUTS SELECT 


TL/F/6436-1 

Order Number DM54LS670J, 

DM74LS670M or DM74LS670N 
See NS Package Number J16A, M16A or N16A 


Function Tables 



WRITE TABLE (SEE 

NOTES A, B, AND C) 


Write Inputs 

Word 

w B 

W A 

Gw 

0 

1 2 

3 

L 

L 

L 

Q = D 

O 

O 

o 

O 

Qo 

L 

H 

L 

Qo 

O 

II 

D 

Q 

o 

Qo 

H 

L 

L 

Qo 

Q 

II 

O 

o 

O 

Qo 

H 

H 

L 

Qo 

Qo Qo 

Q = D 

X 

X 

H 

Qo 

Qo Qo 

Qo 


READ TABLE (SEE NOTES A AND D) 


Read Inputs 

Outputs 

Rb 

Ra 

Gr 

Q1 

Q2 

Q3 

Q4 

L 

D 

■a 

WOB1 

WOB2 

WOB3 

WOB4 

L 

19 

■9 

W1B1 

W1B2 

W1B3 

W1B4 

H 

H 

H 

W2B1 

W2B2 

W2B3 

W2B4 

H 

H 

L 

W3B1 

W3B2 

W3B3 

W3B4 

X 

X 

H 

Z 

Z 

Z 

Z 

Note A: H = 

High Level, L = Low Level, X = 

Don’t Care, Z = High 


Impedance (Off). 

Note B: (Q = D) = The four selected internal flip-flop outputs will assume 
the states applied to the four external data inputs. 

Note C: Qo = The level of Q before the indicated input conditions were 
established. 

Note D: WOB1 = The first bit of word 0, etc. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54LS — 55°Cto +125°C 

DM74LS 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 



Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Write Enable Pulse Width 
(Note 3) 


Setup Time 
(Notes 1 & 3) 


DM54S670 


Nom 




DM74S670 






Data 

10 

W A , w B 

15 

Data 

15 

w A ,w B 

5 



Hold Time 
(Notes 1 & 3) 


Latch Time for New Data 
(Notes 2 & 3) 


Free Air Operating 
Temperature 


Note 1: Times are with respect to the Write-Enable input. Write-Select time will protect the data written into the previous address. If protection of data in the 
previous address, tsETUP (Wa, w b) can be ignored. As any address selection sustained for the final 30 ns of the Write-Enable pulse and during tn (Wa, Wb) will 
result in data being written into that location. Depending on the duration of the input conditions, one or a number of previous addresses may have been written into. 
Note 2: Latch time is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempting to read from a 
location immediately after that location has received new data. 

Note 3: T A = 25°C and Vcc = 5V. 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = -18 mA 


Vcc = Min, Ioh = Max 
V||_ = Max, V|h = Min 



Input Clamp Voltage 


High Level Output Voltage 


Low Level Output Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Vcc = Min, Iol = Max 
Iql = Max, V|h = Min 


Vcc = Max 
V| = 7V 


Vcc = Max 
V| = 2.7V 


DM54 


DM74 


D, R or W 


Gw 


Gr 


D, R or W 


Gw 


Gr 



DM54LS670/DM74LS670 



















































































































DM54LS670/DM74LS670 


Electrical Characteristics 

over recommended operating free air temperature (unless otherwise noted) (Continued) 


Symbol 


l|L 



Parameter 


Low Level Input Current 


Off-State Output Current 
with High Level Output 
Voltage Applied 


Off-State Output Current 
with Low Level Output 
Voltage Applied 


Short Circuit 
Output Current 


Supply Current 


Conditions 


Vcc = Max D, R, or W 

V ' = °' 4V G W 

Gr 


V C c = Max. Vo = 2.7V 
V|h = Min, V||_ = Max 


V C c = Max, V 0 = 0.4V 
Vih = Min, V||_ = Max 


Vcc = Max 
(Note 2) 


V C c = Max (Note 3) 


DM54 

-20 

DM74 

-20 



Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 667ft 


C L = 45 pF | C L = 150 pF 


Symbol 

Parameter 

From (Input) 
To (Output) 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Read Select 
toQ 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Read Select 
toQ 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Write Enable 
toQ 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Write Enable 
toQ 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data 

toQ 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data 
to Q 

tpZH 

Output Enable Time 
to High Level Output 

Read Enable 
to Any Q 

IPZL 

Output Enable Time 
to Low Level Output 

Read Enable 
to Any Q 

tPHZ 

Output Disable Time from 
High Level Output (Note 4) 

Read Enable 
to Any Q 

IPLZ 

Output Disable Time from 
Low Level Output (Note 4) 

Read Enable 
to Any Q 



Note 1: All typicals are at Vcc = 5V, Ta = 25*C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured with 4.5V applied to all DATA inputs and both ENABLE Inputs, all ADDRESS inputs are grounded and all outputs are open. 
Note 4: C L = 5 pF. 
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DM54LS952/DM74LS952 



National 

Semiconductor 

Corporation 


DM54LS952/DM74LS952 Dual Rank 
8-Bit TRI-STATE® Shift Registers 


General Description 

These circuits are TRI-STATE, edge-triggered, 8-bit I/O reg- 
isters in parallel with 8-bit serial shift registers which are 
capable of operating in any of the following modes: parallel 
load from I/O pins to register “A”, parallel transfer down 
from register “A” to serial shift register “B”, parallel transfer 
up from shift register “B” to register “A”, serial shift of regis- 
ter “B”, synchronously clear. Since the registers are edge- 
triggered by the positive transition of the clock, the control 
lines which determine the mode or operation are completely 
independent of the logic level applied to the clock. De- 
signed for bus-oriented systems, these circuits have their 
TRI-STATE inputs and outputs on the same pins. 


Features 

■ Registers are edge-triggered by the positive transition 
of the clock 

■ All inputs are PNP transistors 

■ Input disable dominates over output disable 

■ Output high impedance state does not impede any oth- 
er mode of operation 

■ 8-bit I/O pins are TRI-STATE buffers 

■ Typical shift frequency is 36 MHz 

■ Typical power dissipation is 305 mW 

■ All control inputs are active when in an “L” logic state 

■ Devices can be cascaded into N-bit word 


Connection Diagram 


Dual-ln-Llne Package 

Vcc </0 1 1/0 2 1/0 3 1/0 4 1/0 5 1/0 6 1/0 7 1/0 8 



DISq Is DIS| DISju DIStd DISs Os CLK GND 


Top View 


TL/F/6437-1 


Pin Description 

DISo— Output disable 
Is — Serial input 
DIS|— Input disable 
DlS-ru— Transfer up disable 
DIStd— Transfer down disable 
DISs — Shift disable 
Os — Serial output 
CLK— Clock 
GND — Ground 

1/01... I/O 8— 8-bit I/O pins 
Vcc— Supply Voltage 


Order Number DM54LS952J or DM74LS952N 
See NS Package Number J18A or N18A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: 
contained In this datasheet. Refer to the associated beyon 
reliability electrical test specifications document. teed. \ 

Supply Voltage 7V param 

Input Voltage 7V l ^J f 

Operating Free Air Temperature Range rn 

DM54LS — 55°C to + 125°C ° 

DM74LS 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

Recommended Operating Conditions 


DM54LS952 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High-Level Input Voltage 

V| L 

Low-Level Input Voltage 

>OH 

High-Level Output Current 

>OL 

Low-Level Output Current 

fCLOCK 

Clock Frequency (Note 5) 

Clock 

High Pulse Width (Note 5) 

Pulse 

Low Pulse Width (Note 5) 

tSET-UP 

Data Set-Up Time (Note 5) 

tHOLD 

Data Hold Time (Note 5) 

T A 

Free Air Operating Temperature 


DM74LS952 


Typ 





Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 



Conditions (1) 


DM54LS952 


Typ (2) Max 



Input Clamp Voltage 


Vcc = Min, l| = -18 mA 


High-Level Output Voltage Vcc = Min, Vih = 2V, Ioh = -2.6 mA 
v iL = V||_ Max | 0H = -5.2 mA 


Vcc ~ Min, V|h = 2V, Iol = 8 mA 
V,l = V| L Max | 0L = 16 mA 


Vcc = Max, V| = 5.5V 


Low-Level Output Voltage 



V C c = Max, V | = 2.7V 


Vcc = Max, V, = 0.4V 


Input Current at Maximum 
Input Voltage 


High-Level Input Current 


Low-Level Input Current 


Short-Circuit Output Current Vcc = Max (3) 


Supply Current | Vcc = Max (4) 


V C c = Max, V| H = 2V Vq = 2.4V 
V 0 = 0.4V 


Note 1: For conditions shown as min or max, usa the appropriate value specified under recommended operating conditions. 

Note 2: All typical values are at Vcc = 5V, T A = 25”C. 

Note 3: Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

Note 4: Ice is measured with serial output open, the clock and shift disable input at 2.4V. All other control inputs and I/O pins grounded. 
Note 5: T a = 25°C and Vcc = 5V. 


TRI-STATE I/O Current 



0.4 

v 

0.5 


0.1 

mA 

20 

ju,A 

-50 

\iA 

-100 

mA 

99 

mA 

20 

jaA 

-20 

p.A 
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Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

fMAX 

Maximum Clock Frequency 

C L = 15 pF, R l = 1 kfl 

25 


MHz 

*PLH 

Propagation Delay Time, Low-to-High-Level 
from Clock to Any Outputs 

7 

33 

ns 

tPHL 

Propagation Delay Time, High-to-Low Level 
from Clock to Any Output 

10 

48 

ns 

^ENABLE 

Enable Time from Any Control Inputs 

5 

24 

ns 

^DISABLE 

Disable Time from Any Control Inputs 

6 

27 

ns 

tZH 

Output Enable Time to High Level 

5 

23 

ns 

tZL 

Output Enable to Low Level 

4 

18 

ns 

»HZ 

Output Disable Time from High Level 

C[_ = 5 pF, R|_ = 1 kfl 

5 

23 

ns 

tLZ 

Output Disable Time from Low Level 

6 

27 

ns 


Logic Diagram 

I/O 1 I/O 2 



Os CLOCK 
TL/F/6437-2 
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Function Table 


Table I 


DIS 0 

DIS| 

1 

Q 

diSjd 

DIS S 

CLK 

H 

8-Bit I/O 

Content of Upper Reg. “A” 


Content of Lower Serial Shift Reg. 

“B” 


Os 

Comments 

H 

Pins 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

H 

El 

H 

H 

H 

X 

X 

Hi-Z 

al 

a2 

a3 

a4 

a5 

a6 

a7 

a8 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

Stable state 

L 

El 

H 

H 

H 

X 

X 

Output 

al 

a2 

a3 

a4 

a5 

a6 

a7 

a8 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

X 

19 

H 

H 

H 

T 

X 

Input 

h 

<2 

I 3 

U 

Is 

*6 

1/ 

Is 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

Entering data from I/O to reg. “A” 

fl 

i 

H 

H 

H 

H 

H 

n 

X 

X 

Hi-Z 

Output 

bl 

bl 

b2 

b2 

b3 

b3 

b4 

b4 

b5 

b5 

b6 

b6 

b7 

b7 

b8 

b8 

bl 

bl 

b2 

b2 

b3 

b3 

b4 

b4 

b5 

b5 

b6 

b6 

b7 

b7 

b8 

b8 

b8 

b8 

Transfer data up from reg. “B” to reg. “A” 

x 

E 

■9 

H 

H 

Kl 

X 

Input 

4— 4- 4 — DOR —* —*■ —*■ 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

Reg. “A” will OR data from I/O to reg. “B” 

fl 

E 

H 

H 

H 

X 

X 

H 

X 

X 

Hi-Z 

Output 

al 

al 

a2 

a2 

a3 

a3 

a4 

a4 

a5 

a5 

a6 

a6 

a7 

a7 

a8 

a8 

at 

at 

a2 

a2 

a3 

a3 

a4 

a4 

a5 

a5 

a6 

a6 

a7 

a7 

a8 

a8 

a8 

a8 

Transfer data down from reg. "A” to reg. “B” 

H 

E 

H 

mm 

X 

II 

X 

Input 

ll 

I 2 

I 3 

U 

I 5 

16 

I? 

Is 

al 

a2 

a3 

a4 

a5 

a6 

a7 

a8 

a8 

Entering data and transfer down 

E5 

E 

mm 

n 

X 

n 

X 

Hi-Z 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

n 

(1 ) Synchronously clear both registers to 

■9 

E 

n 

■9 

X 


X 

Output 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

II 

(2) logic "L” level 

X 

E 

mm 

■9 

X 

H 

X 

Input 

ll 

•2 

I 3 

U 

I 5 

16 

I? 

>8 

L 

L 

L 

L 

L 

L 

L 

L 

n 

(3) Enter data to reg. “A” clear reg. “B” 

fl 

i 

H 

H 

H 

H 

n 

T 

t 

B 

Hi-Z 

Output 

al 

al 

a2 

a2 

a3 

a3 

a4 

a4 

a5 

a5 

a6 

a6 

a7 

a7 

a8 

a8 

d 

d 

bl 

bl 

b2 

b2 

b3 

b3 

b4 

b4 

b5 

b5 

b6 

b6 

b7 

b7 

b7 

b7 

Serial shifting in the lower reg. “B” 

X 

H 

H 

H 

■9 

T 

□ 

Input 

li 

>2 

I 3 

l 4 

I 5 

le 

l 7 

•8 

d 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b7 

Entering data and serial shifting 

B 

B 

B 

H 

H 

n 

H 

0 

Hi-Z 

Output 

bl 

bl 

b2 

b2 

b3 

b3 

b4 

b4 

b5 

b5 

b6 

b6 

b7 

b7 

b8 

b8 

d 

d 

bl 

bl 

b2 

b2 

b3 

b3 

b4 

b4 

b5 

b5 

b6 

b6 

b7 

b7 

b7 

b7 

Transfer up and serial shifting 

X 

H 

H 

H 

■9 

H 

□ 

Input 

<- 4 - 4 - DOR 

d 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b7 

DOR function and serial shifting 


X — Don't Care 

Hi-Z/Output/Input/ = High impedance state/output state/input state 

al . . . a8/b1 . . . b8 = The content of the upper register "A'Vthe lower serial shift register “B" before the most recent T transition of the clock 
h . . . la = The level of steady state inputs of the I/O pins 

DOR = “Data ORing function" ORing data from both I/O pins and register “B", i.e., If + bl, I2 + b 2 , 13 + b 3 . . . I 8 + b8 
d = Data of the serial input 


ro 


Z96S"lfrZIAia/2S6S1t'SWa 



































































CONTENT OF LOWER SERIAL 
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AC Test Circuit and Switching Time Waveforms 


FROM OUTPUT 
UNDER TEST 



All diodes are 1N916 or 1N3064. 

Ct. includes probe and jig capacitance. 


TL/F/6437-4 



Cascading Packages 


Cascading Packages for N-Bit Word 

i • 1/08 1/0 1 ... 1/08 


DISo- 
DIS| - 
DIStu ■ 
DIStd • 
DIS S . 
CLK ■ 



DM54LS952 
IS Os 


DM54LS952 
Is Os 



n 

\ r 






zr 





r 


J 
























i 










i 








i 
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DM54LS962/DM74LS962 



National 

Semiconductor 

Corporation 


DM54LS962/DM74LS962 Dual Rank 
8-Bit TRI-STATE® Shift Registers 


General Description 

These circuits are TRI-STATE, edge-triggered, 8-bit I/O reg- 
isters in parallel with 8-bit serial shift registers which are 
capable of operating in any of the following modes: parallel 
load from I/O pins to register “A”, parallel transfer down 
from register “A” to serial shift register “B”, parallel transfer 
up from shift register “B” to register “A”, serial shift of regis- 
ter “B”, or exchange data between register "A” and shift 
register “B”. Since the registers are edge-triggered by the 
positive transition of the clock, the control lines which deter- 
mine the mode or operation are completely independent of 
the logic level applied to the clock. Designed for bus-orient- 
ed systems, these circuits have their TRI-STATE inputs and 
outputs on the same pins. 


Features 

■ Registers are edge-triggered by the positive transition 
of the clock 

■ All inputs are PNP transistors 

■ Input disable dominates over output disable 

■ Output high impedance state does not impede any oth- 
er mode of operation 

■ 8-bit I/O pins are TRI-STATE buffers 

■ Typical shift frequency is 36 MHz 

■ Typical power dissipation is 305 mW 

■ All control inputs are active when in an “L” logic state 

■ Devices can be cascaded into N-bit word 


Connection Diagram 


Dual-ln-Llne Package 

Vcc 1/0 1 1/0 2 1/0 3 1/0 4 1/0 5 1/0 6 1/0 7 1/0 8 



DISo 1$ DIS| DIStu D1S T0 DISs o s clk gnd 


TL/F/6438-1 

Top View 

Order Number DM54LS962J or DM74LS962N 
See NS Package Number J18A or N18A 


Pin Description 

DISo — Output disable 

Is — Serial input 

DIS|— Input disable 

DISju — T ransfer up disable 

DISjd — T ransfer down disable 

DISs — Shift disable 

Os— Serial output 

CLK— Clock 

GND— Ground 

1/01... I/O 8 — 8-bit I/O pins 
Vcc — Supply Voltage 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not Note: 1 
contained in this datasheet. Refer to the associated beyonc 
reliability electrical test specifications document. teed. 7 

Supply Voltage 7V paramt 

Input Voltage 7V rhe‘R 

Operating Free Air Temperature Range ^ g co/ 

DM54LS — 55°C to + 1 25°C 

DM74LS 0°C to +70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Lead Temperature (Soldering, 1 0 seconds) 300°C 

Recommended Operating Conditions 


DM54LS962 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parametei 

r 

Vcc 

Supply Voltage 


V|H 

High-Level Input Volt 

age 

V|L 

Low-Level Input VolU 

tge 

Iqh 

High-Level Output Ci 

irrent 

>OL 

Low-Level Output Cu 

rrent 

fCLOCK 

Clock Frequency (No 

te 5) 

Clock 

High Pulse Width (No 

fe 5) 

Pulse 

Low Pulse Width (Nol 

te 5) 

tSET-UP 

Data Set-Up Time (N< 

3te 5) 

tHOLD 

Data Hold Time (Not< 

J5) 

Ta 

Free Air Operating T« 

imperature 


DM74LS962 

Typ 

5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 



Conditions (1) 


Vcc = Min, l| = -18 mA 


DM54LS962 


DM74LS962 


Min Typ (2) Max Min Typ (2) Max 



Input Clamp Voltage 


High-Level Output Voltage I Vcc = Min, Vih = 2 V, I Iqh = -2.6 mA I 2.4 


Iqh = “5.2 mA 



Low-Level Output Voltage 


Input Current at Maximum 
Input Voltage 


High-Level Input Current 


Low-Level Input Current 


Short-Circuit Output Current | Vcc = Max (3) 


V||_ = V|L Max 


Vcc = Min, Vih = 2 V, Iol = 8 mA 
V| L = V| L Max 1 Iql = 1 6 mA 

Vcc = Max, V| = 5.5V 


V cc = Max, V| = 2.7V 


V C c = Max, V| = 0.4V 


Supply Current 


TRI-STATE I/O Current 


Vcc = Max (4) 61 99 


Vcc = Max, V| H = 2V V 0 = 2.4V 20 

Vp = 0.4V -20 

Note 1: For conditions shown as min or max, use the appropriate value specified under recommended operating conditions. 

Note 2: All typical values are at Vcc = 5V. Ta = 25”C. 

Note 3: Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

Note 4: Ice is measured with serial output open, the clock and shift disable input at 2.4V. All other control inputs and I/O pins grounded 
Note 5: T A = 25'C and V C c = 5V. 


0.4 

0.25 

0.4 

v 


0.35 

0.5 


0.1 


0.1 

mA 

20 


20 

ju.A 

-50 


-50 

JLtA 

-100 

-20 

-100 

mA 

99 

61 

99 

mA 

20 


20 

jtxA 

-20 


-20 

)xA 
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Switching Characteristics Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

‘MAX 

Maximum Clock Frequency 


25 


MHz 

‘PLH 

Propagation Delay Time, Low-to-High-Level 
from Clock to Any Outputs 


7 

33 

ns 

‘PHL 

Propagation Delay Time, High-to-Low Level 
from Clock to Any Outputs 

C L = 15 pF, R l = 1 kD 

10 

48 

ns 

‘enable 

Enable Time from Any Control Inputs 


5 

24 

ns 

‘disable 

Disable Time from Any Control Inputs 


6 

27 

ns 

‘ZH 

Output Enable Time to High Level 


5 

23 

ns 

‘ZL 

Output Enable to Low Level 


4 

18 

ns 

‘HZ 

Output Disable Time from High Level 

C|_ = 5 pF, R|_ = 1 kft 

5 

23 

ns 

‘LZ 

Output Disable Time from Low Level 

6 

27 

ns 


Logic Diagram 
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Function Table 


Table I 


DIS 0 

DIS| 

DISju 

dis td 

DIS s 

* 

_i 

0 

1 

8-Bit I/O 


Content of Upper Reg. 

‘A” 


Content of Lower Serial Shift Reg. 

■B” 

o s 

Comments 

Pins 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 







fed 



H 

O 

H 

H 

H 

X 

X 

Hi-Z 

al 

a2 

a3 

a4 

a5 

a6 

a7 

a8 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

Stable state 

L 

El 

H 

H 

H 

X 

X 

Output 

al 

a2 

a3 

a4 

a5 

a6 

a7 

a8 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

X 

H 

H 

H 

H 

T 

X 

Input 

li 

h 

■3 

l 4 

Is 

^6 

1? 

Is 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

Entering data from I/O to reg. “A” 

wm 

O 

« 

H 

H 

D 

X 

Hi-Z 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

Transfer data up from reg. "B” to reg. “A” 

■9 

19 

H 

H 

H 

Bl 

X 

Output 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

X 

H 

Wm 

H 

H 

Kfl 

X 

Input 


< 

<— 

— DOR — 

— *• 

► 


bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

b8 

Reg. "A” will OR data from I/O to reg. “B” 

m 

n 

H 

H 

n 

X 

X 

H 

1 

Hi-Z 

Output 

al 

al 

a2 

a2 

a3 

a3 

a4 

a4 

a5 

a5 

a6 

a6 

a7 

a7 

a8 

a8 

al 

al 

a2 

a2 

a3 

a3 

a4 

a4 

a5 

a5 

a6 

a6 

al 

al 

a8 

a8 

a8 

a8 

Transfer data down from reg. “A” to reg. “B” 

■9 

a 

H 

wm 

X 

n 

19 

Input 

H 

I 2 

I 3 

U 

Is 

16 

1? 

>8 

al 

a2 

a3 

a4 

a5 

a6 

al 

a8 

a8 

Entering data and transfer down 

m 

n 

mm 

n 

X 

Bl 

X 

Hi-Z 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

al 

a2 

a3 

a4 

a5 

a6 

al 

a8 

a8 

(1 ) Exchange data between registers 

Wm 

H 

n 

■9 

X 

Bl 

X 

Output 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

al 

a2 

a3 

a4 

a5 

a6 

al 

a8 

a8 

(2) Beside data exchanging, reg. “A” 

X 

D 

n 

wm 

X 

n 

X 

Input 


<— 

*— 

«- DOR -> 

— ► 

— ► 


al 

a2 

a3 

a4 

a5 

a6 

al 

a8 

a8 

(3) will "OR” data from I/O and reg. “B” 

H 

H 

H 

H 

H 

H 

■ 

H 

H 

Hi-Z 

Output 

al 

al 

a2 

a2 

a3 

a3 

a4 

a4 

a5 

a5 

a6 

a6 

a7 

a7 

a8 

a8 

H 

bl 

bl 

b2 

b2 

b3 

b3 

b4 

b4 

b5 

b5 

b6 

b6 

b7 

b7 

b7 

b7 

Serial shifting in the lower reg. "B” 

X 

■9 

H 

H 

■9 

H 

□ 

Input 

li 

I2 

•3 

U 

■s 

•e 

I7 

f 8 

H 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b7 

Entering data and serial shifting 

H 

B 

H 

H 

H 

g 

T 

T 

B 

Hi-Z 

Output 

bl 

bl 

b2 

b2 

b3 

b3 

b4 

b4 

b5 

b5 

b6 

b6 

b7 

b7 

b8 

b8 

d 

d 

bl 

bl 

b2 

b2 

b3 

b3 

b4 

b4 

b5 

b5 

b6 

b6 

b7 

b7 

b7 

b7 

Transfer up and serial shifting 

B 

■9 

Wm 

H 

■9 

T 

n 

Input 




«-DOR-» -*■ 

-*• 


d 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b7 

DOR function and serial shifting 


X = Don’t Care 

Hi-Z/Output/Input/ = High impedance state/output state/input state 

al . . . a8/b1 . . . b8 = The content of the upper register “A”/the lower serial shift register “B" before the most recent f transition of the clock 
li . . . I 8 = The level of steady state inputs of the I/O pins 

DOR 3 “Data ORing function” ORing data from both I/O pins and register “B", i.e., Ij + bl, I2 + b2, 13 + b3 . . . la + b8 
d = Data of the serial input 


ro 


296SlfZWa/396SnWWQ 
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AC Test Circuit and Switching Time Waveforms 


FROM OUTPUT 
UNDER TEST 



All diodes are 1N916 or 1N3064. 

C|_ includes probe and jig capacitance. 


HIGH CLOCK 
PULSE WIDTH ' 


LOW CLOCK 
PULSE WIDTH ' 


— 'ENABLE —| — — I — 'DISABLE 


•set-up— I — - 


3V 

DIS 0 1.3V 


— i 

V 

L 

\ 


f " 

/ 

y 

/ 

»LZ — 


— «ZL — 


— | |— 'HOLD 

P=l=r— Vr V 0H 

pl/O&Os 1 3V 

0.5V V 0L 


All input pulses are supplied by generators having t, £ 15 ns, tf £ 6 ns, PRFt £ 1MHz, Zout ~ 50ft. 

Cascading Packages 

Cascading Packages for N-Bit Word 
1/0 1 ... 1/08 1/01 ... 1/08 


DM54LS962 
IS Os 


DM74LS962 

IS o s 
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DM54S00/DM74S00 Quad 2-Input NAND Gates 

General Description 

This device contains four independent gates each of which 
performs the logic NAND function. 


Connection Diagram 

Dual-ln-Llne Package 



A1 B1 Yt A2 B2 Y2 GND 

TL/F/64B9-1 

Order Number DM54S00J, DM74S00M or DM74S00N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S -55°C to +125*0 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vih 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54SOO 






DM74S00 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = -18 mA 


Vcc = Min, Iqh = Max 
V||_ = Max 


Vcc = Min, Iol = Max 
V|h = Min 


Vcc = Max, V, = 5.5V 


V C c = Max, V| = 2.7V 


V C c = Max, V| = 0.5V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 280H 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

V 0H 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

>CCH 

Supply Current with 
Outputs High 

'CCL 

Supply Current with 
Outputs Low 



DM54 

-40 

DM74 

-40 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

l PHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time and the duration should not exceed one second. 
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DM54S02/DM74S02 Quad 2-Input NOR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic NOR function. 


Connection Diagram 


Dual-ln-Llne Package 

V cc V4 B4 A4 Y3 B3 A3 



Yt A1 B1 Y2 A2 B2 GND 

TL/F/6490-1 

Order Number DM54S02J or DM74S02N 
See NS Package Number J14A or N14A 

Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54S02/DM74S02 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S -SS’Cto +125°C 

DM74S 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>0L 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54S02 






DM74S02 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

■iH 

High Level Input Current 

■iL 

Low Level Input Current 

>OS 

Short Circuit 
Output Current 

!CCH 

Supply Current with 
Outputs High 

>CCL 

Supply Current with 
Outputs Low 


Typ 

(Note 1) 


Conditions 


V C c = Min, l| = -18 mA 


Vcc = Min, Ioh = Max 
V|i_ = Max 


Vcc = Min, Iol = Max 
V|h = Min 


Vcc = Max, V, = 5.5V 


Vcc = Max, V| = 2.7V 


Vcc = Max, V, = 0.5V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 280ft 




DM54 

-40 

DM74 

-40 



1 

mA 

50 

p.A 

-2 

mA 

-100 


-100 


29 

mA 

45 

mA 


Symbol 

Parameter 

IPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 





































































































































National 
Semiconductor 
Corporation 

DM54S03/DM74S03 Quad 2-Input NAND Gates 
with Open-Collector Outputs 

General Description 

This device contains four independent gates each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


outputs tied to pull-up resistor 

^2 (Iih) = total maximum input high current for all 

inputs tied to pull-up resistor 

n 3 Oil) = tota l maximum input low current for all 

inputs tied to pull-up resistor 


Pull-Up Resistor Equations 

= Vcc (Min) ~ Vqh 
MAX IMIoh) + N 2 0ih) 

B Vcc (Max) - V 0L 
MIN Iol - N 3 Oil) 

Where: Ni Ooh) = total maximum output high current for all 



Connection Diagram 


Dual-ln-Line Package 

84 A4 Y4 83 A3 Y3 



At B1 Y1 A2 82 Y2 GND 


TL/F/6491-1 

Order Number DM54S03J or DM74S03N 
See NS Package Number J14A or N14A 

Function Table 



H = High Logic Level 
L = Low Logic Level 



DM54S03/DM74S03 




DM54S03/DM74S03 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7 V 

Input Voltage 5.5V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

VoH 

High Level Output Voltage 

>0L 

Low Level Output Current 

t a 

Free Air Operating Temperature 


DM54S03 






DM74S03 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc - Min. I| = -18 mA 

High Level Output 
Current 

Vcc = Min, Vo = 5.5V 
V|l = Max 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 

High Level Input Current 

V C c = Max, V| = 2.7V 

Low Level Input Current 

V C c = Max, V| = 0.5V 

Supply Current with 
Outputs High 

V C c = Max 

Supply Current with 
Outputs Low 

Vcc = Max 




1 

mA 

50 

jn A 

-2 

mA 

13.2 

mA 

36 

mA 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R|_ = 2800 


Cl = 15 pF | Cl = 50 pF 


Max 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 
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DM54S04/DM74S04 Hex Inverting Gates 

General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. 


Connection Diagram 


Dual-ln-Llne Package 



Order Number DM54S04J, DM74S04M or DM74S04N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Y = A 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 


TL/F/6442-1 




DM54S04/DM74S04 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S -55°C to + 125°C 

DM74S 0°Cto 4-70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

IOH 

High Level Output Current 

■OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54S04 






DM74S04 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

■os 

Short Circuit 
Output Current 

■CCH 

Supply Current with 
Outputs High 

■CCL 

Supply Current with 
Outputs Low 


Typ 

(Note 1) 



Conditions 


Vcc = Min, l| = -18 mA 


Vcc = Min, Iqh = Max 
V|l = Max 


Vcc Min, Iol = Max 
V|n = Min 


Vcc = Max, V, = 5.5V 


V C c = Max, V| = 2.7 V 


V C c = Max, V, = 0.5V 


Vcc = Max 
(Note 2) 


Vcc = Max 


V C c = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 280ft 



Max 

Units 

-1.2 

V 


DM54 

-40 

DM74 

-40 




0.5 

V 

1 

mA 

50 

\i.h 

-2 

mA 

-100 


-100 


24 

mA 

54 

mA 


Symbol 

Parameter 

l PLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5 V, T* = 25’C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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National 

/Z/m Semiconductor 
mUM Corporation 


DM54S05/DM74S05 Hex Inverters 
with Open-Collector Outputs 

General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N 2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (l|i_) = total maximum input low current for all 
inputs tied to pull-up resistor 


Pull-Up Resistor Equations 

= Vcc (M'n) ~ Vqh 
MAX N-, (Iqh) + N 2 (Iih) 


Vcc (Max) - Vql 
Iql - N 3 Oil) 


Connection Diagram 


Dual-ln-Llne Package 

V cc AS Y 6 A5 Y5 A4 Y4 



Order Number DM54S05J, DM74S05M or DM74S05N 
See NS Package Number J14A, M14A or N14A 


Function Table 



H = High Logic Level 
L = Low Logic Level 
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DM54S05/DM74S05 





DM54S05/DM74S05 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54S05 

DM74S05 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

k)L 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 



70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. h = -18 mA 



-1.2 

V 

!CEX 

High Level Output 
Current 

V C c = Min. V 0 = 5.5V 
V||_ = Max 



250 

jaA 

Vol 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min 



0.5 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

■iH 

High Level Input Current 

V C c = Max, V| = 2.7V 



50 

juA 

IlL 

Low Level Input Current 

Vcc = Max, V, = 0.5V 



-2 

mA 

!CCH 

Supply Current with 
Outputs High 

Vcc = Max 


9 

19.8 

mA 

>CCL 

Supply Current with 
Outputs Low 

Vcc = Max 

■ 

30 

54 

mA 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5 V 

Output Voltage 7 V 

Operating Free Air Temperature Range 
DM54S — 55°Cto + 125°C 

DM74S 0°C to + 70°C 


Storage Temperature Range 


-65°Cto + 150°C 


Recommended Operating Conditions 


Switching Characteristics atVcc = 5V andT^ = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

280ft 



Symbol 

Parameter 

C L = 

15 pF 

C L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

2 

7.5 

3 

11 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

2 

7 

3 

11 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 
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National 

Semiconductor 

Corporation 


DM54S08/DM74S08 Quad 2-Input AND Gates 

General Description 

This device contains four independent gates each of which 
performs the logic AND function. 


Connection Diagram 

Dual-ln-Une Package 



Order Number DM54S08J or DM74S08N 
See NS Package Number J14A or N14A 


TL/F/6444-1 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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DM54S08/DM74S08 



DM54S08/DM74S08 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°Cto + 125°C 

DM74S 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

>OH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54S08 






DM74S08 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

V, 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

■CCH 

Supply Current with 
Outputs High 

>CCL 

Supply Current with 
Outputs Low 


Typ 

(Note 1) 


Conditions 


Vcc = Min, l| = -18 mA 


Vcc = Min, Ioh — Max 
V|l = Max 


Vcc = Min, loi = Max 
Vih = Min 


Vcc = Max, V| = 5.5V 


Vcc = Max, V| = 2.7V 


Vcc = Max, V| = 0.5V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 280ft 




DM54 

-40 

DM74 

-40 



1 

mA 

50 

fi A 

-2 

mA 

-100 


-100 


32 

mA 

57 

mA 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, T* = 25'C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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National 

Semiconductor 

Corporation 



DM54S09/DM74S09 Quad 2-Input AND Gates 
with Open-Collector Outputs 


General Description 

This device contains four independent gates each of which 
performs the logic AND function. The open-collector out- 
puts require an external pull-up resistor for proper logical 
operation. 


Pull-Up Resistor Equations 

_ Vcc (Min) - Vqh 
MAX Ni(Ioh) + N 2 (I,h> 


Rmin = 


Vcc (Max) - Vq L 
Iql - N 3 Oil) 


Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 


N2 (l| H ) = total maximum input high current for all 
inputs tied to pull-up resistor 


N3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 

Dual-In-Line Package 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6465-1 

Order Number DM54509J or DM74S09N 
See NS Package Number J14A or N14A 

Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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DM54S09/DM74S09 



DM54S09/DM74S09 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54S -55°C to + 125°C 

DM74S 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54S09 

DM74S09 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 


V|H 

High Level Input Voltage 

2 



2 



EH 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

>0L 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, !| = -18 mA 



-1.2 

V 

ICEX 

High Level Output 
Current 

V C c = Min, V 0 = 5.5V 
V|h = Min 



250 

ju.A 

Vol 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V||_ = Max 



0.5 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.7 V 



50 

jaA 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.5V 



-2 

mA 

*CCH 

Supply Current with 
Outputs High 

Vcc = Max 


18 

32 

mA 

•CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


32 

57 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

2800 



Symbol 

Parameter 

C L = 

15 pF 

C U = 

50 pF 

Units 



Min 

Max 

Min 

Max 


l PLH 

Propagation Delay Time 
Low to High Level Output 

3 

10 

4 

18 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

3 

10 

4 

18 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25'C. 
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National 

Semiconductor 

Corporation 


DM54S10/DM74S10 Triple 3-input NAND Gates 

General Description 

This device contains three independent gates each of which 
performs the logic NAND function. 


Connection Diagram 

Dual-ln-Llne Package 


V cc Cl Y1 C3 B3 A3 Y3 




m 



Hfl 

i 

i 

1 

■ 

E 

m 

y 

1 



■ 

■ 

■ 

H 

HI 


|H| 


E 


A1 Bt A2 82 C2 Y2 GND 

TL/F/6446-1 

Order Number DM54S10J or DM74S10N 
See NS Package Number J14A or N14A 


Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

H 

X 

L 

X 

H 

L 

X 

X 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54S10/DM74S10 




DM54S10/DM74S10 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings’’ are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54S10 






DM74S10 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Conditions 


Vqc = Min. I| = -18 mA 


Vcc = Min. Ioh = Max 
V 1 1 _ = Max 


Vcc = Min, Iol Max 
V|n = Min 


V C c = Max, V| = 5.5V 


V C c = Max, V| = 2.7 V 


V C c = Max, V| = 0.5V 


V C c = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25“C (See Section 1 for Test Waveforms and Output Load) 


R l = 280 n 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

V 0 L 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

ICCH 

Supply Current with 
Outputs High 

•CCL 

Supply Current with 
Outputs Low 



DM54 

-40 

DM74 

-40 




1 

mA 

50 

juA 

-2 

mA 

-100 


-100 


12 

mA 

27 

mA 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


Cl = 50 pF 



Note 1: All typicals are at Vcc = 5V, T A = 25’C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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WJFJk National 

Semiconductor 

Corporation 


DM54S11/DM74S11 Triple 3-Input AND Gates 

General Description 

This device contains three independent gates each of which 
performs the logic AND function. 


Connection Diagram 

Dual-ln-Llne Package 


V (X Cl Y1 C3 B3 A3 Y3 


■ 





n 

1 

■ 

9 

■ 

9 

91 

=31 


■ 

■ 

■ 

■ 

91 




m 

m 

■1 


A1 B1 A2 B2 C2 Y2 GNO 

TL/F/6447-1 

Order Number DMS4S11J or DM74S1 IN 
See NS Package Number J14A or N14A 

Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

L 

X 

L 

X 

L 

L 

X 

X 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54S1 1/DM74S1 1 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S -55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

>OH 

High Level Output Current 

'OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54S11 






DM74S11 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current with 
Outputs High 


Supply Current with 
Outputs Low 


Conditions 


Vcc = Min, l| = -18 mA 


Vqc = Min, Ioh = Max 
Vih = Min 


Vqq = Min, Iol = Max 
V|i_ = Max 


V C c = Max, V| = 5.5V 


V C c = Max, V| = 2.7V 


V cc = Max, V| = 0.5V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Typ 

(Note 1) 



DM54 

-40 

DM74 

-40 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 280H 


Symbol 

Parameter 

fpLH 

Propagation Delay Time 
Low to High Level Output 

tpHl 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


Cl = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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National 

Semiconductor 

Corporation 


DM54S20/DM74S20 Dual 4-Input NAND Gates 

General Description 

This device contains two independent gates each of which 
performs the logic NAND function. 


Connection Diagram 

Dual-ln-Llne Package 

Vcc D2 C2 NC B2 A2 Y2 


n 






| 

■ 

H 

E 

■ 


H 

jj^l 

■ 

B 


M 


■n 


m 

SB 


A1 B1 NC Cl D1 Y1 GND 

TL/F/6449-1 

Order Number DM54S20J or DM74S20N 
See NS Package Number J14A or N14A 

Function Table 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54S20/DM74S20 




DM54S20/DM74S20 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°Cto +125°C 

DM74S 0°C to +70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54S20 






DM74S20 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Vcc = Min, l| = -18 mA 


Vcc — Min, Iqh = Max 
V|l = Max 


Vcc = Min, Iol = Max 
Vih = Min 


Vcc = Max, V, = 5.5V 


V C c = Max, V| = 2.7V 


Vcc = Max, V| = 0.5V 


Vcc = Max 
(Note 2) 


V C c = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and T& = 25'C (see Section 1 for Test Waveforms and Output Load) 


R L = 280 n 


Symbol 

Parameter 

V, 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

>os 

Short Circuit 
Output Current 

ICCH 

Supply Current with 
Outputs High 

ICCL 

Supply Current with 
Outputs Low 



DM54 

-40 

DM74 

-40 




1 

mA 

50 

fiA 

-2 

mA 

-100 


-100 


8 

mA 

18 

mA 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 


Low to High Level Output 

tpHL 

Propagation Delay Time 


High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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Vjyjk National 

Semiconductor 
JmA Corporation 


DM54S30/DM74S30 8-Input NAND Gate 

General Description 

This device contains a single gate which performs the logic 
NAND function. 


Connection Diagram 


Dual-ln-Line Package 



Order Number DM54S30J or DM74S30N 
See NS Package Number J14A or N14A 


Function Table 


Y = ABCDEFGH 


Inputs 

Output 

A thru H 

Y 

All Inputs H 

L 

One or More 

H 

Input L 



H = High Logic Level 
L = Low Logic Level 
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DM54S30/DM74S30 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 1 25°C 

DM74S 0°C to +70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The ‘‘Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54S30 

DM74S30 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

Vil 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-1 



-1 

mA 

>0L 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.2 

V 

VOH 

High Level Output 

Vcc — Min, Iqh = Max 

DM54 

2.5 

3.4 


V 


Voltage 

V|[_ = Max 

DM74 

2.7 

3.4 


VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min 



mm 

a 

ll 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



i 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.7 V 



50 

ju.A 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.5V 



-2 

mA 

los 

Short Circuit 

V C c = Max 

DM54 

-40 


-100 

mA 


Output Current 

(Note 2) 

DM74 

-40 


-100 

■CCH 

Supply Current with 
Outputs High 

Vcc = Max 


3 

5 

mA 

!CCL 

Supply Current with 
Outputs Low 

V C c = Max 


5.5 

10 

mA 


Switch ing Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

280H 



Symbol 

Parameter 

Cl = 

15 pF 

C L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

2 

6 

2 

8 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

2 

7 

3 

10 

ns 


Note 1: All typicals are at Vcc = 5V, T* = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54S32/DM74S32 Quad 2-Input OR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic OR function. 


Connection Diagram 


Dual-ln-Llne Package 

V C C B4 A4 Y4 B3 A3 Y3 



A1 81 Y1 A2 B2 Y2 GND 

TL/F/6452-1 

Order Number DM54S32J or DM74S32N 
See NS Package Number J14A or N14A 


Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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DM54S32/DM74S32 



DM54S32/DM74S32 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

lOH 

High Level Output Current 

IOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54S32 






DM74S32 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Conditions 


V C c = Min, l| = -18 mA 


V<x — Min, Ioh = Max 
V|h = Min 


Vcc = Min, Iol = Max 
V|l = Max 


Vcc = Max, V, = 5.5V 


Vcc = Max, V| = 2.7V 


Vcc = Max, V| = 0.5V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 280n 


Symbol 

Parameter 

v. 

Input Clamp Voltage 

v OH 

High Level Output 
Voltage 

v OL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

>IH 

High Level Input Current 

■iL 

Low Level Input Current 

>OS 

Short Circuit 
Output Current 

>CCH 

Supply Current with 
Outputs High 

ICCL 

Supply Current with 
Outputs Low 



DM54 

-40 

DM74 

-40 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5 V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54S40/DM74S40 Dual 4-Input NAND Buffers 

General Description 

This device contains two independent gates each of which 
performs the logic NAND function. 


Connection Diagram 


Dual-ln-LIne Package 

V f(: 02 C2 NC 82 A2 Y2 


tm 

13 

12 

1 1 

to 

HI 


■ 


■ 

m 



■ 

2 

3 

4 

=3 

b 

m 

« 


A1 Bl NC Cl D1 Y1 GND 

TL/F/6453-1 

Order Number DM54S40J or DM74S40N 
See NS Package Number J14A or N14A 

Function Table 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54S40/DM74S40 



DM54S40/DM74S40 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°Cto + 125°C 

DM74S 0°C to +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V,L 

Low Level Input Voltage 

•oh 

High Level Output Current 

•OL 

Low Level Output Current 

t a 

Free Air Operating Temperature 


DM54S40 






DM74S40 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Vqc = Min, l| = -18 mA 


Vcc Min, Ioh 1 Max 
V|i_ = Max 


Vcc = Min, Iol = Max 
V|h = Min 


Vcc = Max, V| = 5.5V 


V C c = Max, V| = 2.7V 


V C c = Max, V| = 0.5V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

IlL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

iCCH 

Supply Current with 
Outputs High 

ICCL 

Supply Current with 
Outputs Low 



DM54 

-50 

DM74 

-50 


Switching Characteristics atv cc 

; = 5 V and T A = 

= 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

r l = 

= 93a 


Units 

Cl = 

50 pF 

C L = 1 

50 pF 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

2 

6.5 

3 

9 

ns 

IPHL 

Propagation Delay Time 
High to Low Level Output 

2 

6.5 

3 

9 

ns 

Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54S51/DM74S51 Dual 2-Wide 2-Input 
AND-OR-INVERT Gates 


General Description 

This device contains two independent combinations of 
gates each of which performs the logic AND-OR-INVERT 
function. 


Connection Diagram 


Dual-ln-Une Package 


MAKE NO EXTERNAL 
CONNECTION 



Function Table 


Order Number DM54S51J or DM74S51N 
See NS Package Number J14A or N14A 


Y = AB + CD 


Inputs 

Output 

A B C D 

Y 

H H X X 

L 

X X H H 

L 

All other 

H 

combinations 



H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54S51/DM74S51 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°Cto +125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions " table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

V CC 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54S51 






DM74S51 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


V<x = Min, l| = -18 mA 


V C c — Min, Ioh — Max 
V| L = Max 


Vcc = Min, Iol = Max 
V|(-| = Min 


V cc = Max, V| = 5.5V 


V C c = Max, V| = 2.7V 


V C c = Max, V| = 0.5V 


V C c = Max 
(Note 2) 


V C c = Max 


Vcc = Max 


Symbol 

Parameter 

v. 

Input Clamp Voltage 

VoH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

l|L 

Low Level Input Current 

los 

Short Circuit 
Output Current 

>CCH 

Supply Current with 
Outputs High 

•CCL 

Supply Current with 
Outputs Low 



DM54 

-40 

DM74 

-40 


Switching Characteristics at Vcc = 5V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

r l = 

2800 


Units 

Cl = 

15 pF 

C L = 

50 pF 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

2 

5.5 

3 

8 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

2 

5.5 

3 

8 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25“C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


3-30 



































































































































National 

Semiconductor 

Corporation 


DM54S64/DM74S64 4-Wide AND-OR-INVERT Gates 

General Description 

This device contains a combination of gates which performs 
the logic AND-OR-INVERT function. 


Connection Diagram 



Order Number DM54S64J or DM74S64N 
See NS Package Number J14A or N14A 


TL/F/6455-1 


Function Table 


Y = ABCD + EF + GHI + JK 


Inputs 

Output 

A 

B 

c 

D 

E 

F 

G 

H 

1 

J 

K 

Y 

H 

H 

H 

H 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

X 

X 

H 

H 

X 

X 

X 

X 

X 

L 

X 

X 

X 

X 

X 

X 

H 

H 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

H 

L 

All other combinations 

H 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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DM54S64/DM74S64 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°Cto +125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range - 65°C to 4- 1 50°C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings’’ are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54S64 






DM74S64 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Conditions 


V C c Min, l| = —18 mA 


Vcc = Min, Ioh = Max 
Vil = Max 


Vcc = Min, Iol = Max 
Vih = Min 


V CC = Max, V| = 5.5V 


Vcc : Max, V, = 0.5V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

V OH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

ii 

Input Current @ Max 
Input Voltage 

IlH 

High Level Input Current 

■iL 

Low Level Input Current 

los 

Short Circuit 
Output Current 

>CCH 

Supply Current with 
Outputs High 

>CCL 

Supply Current with 
Outputs Low 


Max 

Units 

-1.2 

V 



DM54 

-40 

DM74 

-40 


Switching Characteristics at Vcc = 5V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Rl = 

280H 


Units 

c l = 

15 pF 

C L = 

50 pF 



Min 

Max 

Min 

Max 


IPLH 

Propagation Delay Time 
Low to High Level Output 

2 

5.5 

3 

8 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

2 

5.5 

3 

8 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54S74/DM74S74 

Dual Positive-Edge-Triggered D Flip-Flops 
with Preset, Clear, and Complementary Outputs 

General Description 

This device contains two independent positive-edge-trig- 
gered D flip-flops with complementary outputs. The informa- 
tion on the D input is accepted by the flip-flops on the posi- 
tive going edge of the clock pulse. The triggering occurs at a 
voltage level and is not directly related to the transition time 
of the rising edge of the clock. The data on the D input may 


be changed while the clock is low or high without affecting 
the outputs as long as setup and hold times are not violated. 
A low logic level on the preset or clear inputs will set or 
reset the outputs regardless of the logic levels of the other 
inputs. 



Connection Diagram 

Dual-ln-Llne Package 


V cc CLR2 D2 CLK 2 PR 2 Q2 Q2 



Order Number DM54S74J, DM74S74M or DM74S74N 
See NS Package Number J14A, M14A or N14A 


TL/F/6457-1 


Function Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

D 

Q 

Q 

m 

mm 

X 

X 

H 

L 

mm 


X 

X 

L 

H 

wM 

Is 

X 

X 

H* 

H* 

H 

H 

T 

H 

H 

L 

H 

H 

B] 

L 

L 

H 

H 

H 

■■ 

X 

Qo 

Qo 


H = High Logic Level 
X = Either Low or High Logic Level 
L = Low Logic Level 
T = Positive-going Transition 

• = This configuration is nonstable; that is, it will not persist when either the 

preset and/or clear inputs return to its inactive (high) level. 

Oq = The output logic level of Q before the indicated input conditions were established. 
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DM54S74/DM74S74 


Absolute Maximum Ratings (Note) 


Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°Cto +125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

DM54S74 

DM74S74 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

n 

V|H 

High Level Input Voltage 

2 



2 



53 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-1 



-1 

mA 

lOL 

Low Level Output Current 



20 



20 

mA 

fCLK 

Clock Frequency (Note 2) 

0 

110 

75 

0 

110 

75 

MHz 

fCLK 

Clock Frequency (Note 3) 

0 

95 

65 


95 

65 

MHz 

% 

Pulse Width 
(Note 2) 

Clock High 

6 



6 



ns 

Clock Low 

7.3 



7.3 



Clear Low 

7 



7 



Preset Low 

7 



7 



t W 

Pulse Width 
(Note 3) 

Clock High 

8 



8 



ns 

Clock Low 

9 



9 



Clear Low 

9 



9 



Preset Low 

9 



9 



tsu 

Setup Time (Notes 1 & 2) 

3 T 



3 T 



ns 

tsu 

Setup Time (Notes 1 & 3) 

3 T 



3 T 



ns 

t H 

Input Hold Time (Notes 1 & 2) 

2t 






ns 

tH 

Input Hold Time (Notes 1 & 3) 

2 T 



IBB 



ns 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: The symbol ( T ) indicates the rising edge at the clock pulse is used for reference. 
Note 2: C L = 15 pF, R L = 2800, T A = 25”C and V C c = 5V. 

Note 3: C L = 50 pF, R L = 280ft, T A = 25”C and V C c = 5V. 
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Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, h = — 18 mA 



-1.2 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, V|n = Min 

DM54 

2.5 

3.4 


v 

DM74 

2.7 

3.4 



VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|l = Max 



0.5 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

Vcc = Max 
V| = 2.7V 

D 



50 


Clear 



150 


Preset 



100 


Clock 



100 


l|L 

Low Level Input 
Current 

V C c = Max 
V| = 0.5V 
(Note 4) 

D 



-2 


Clear 



-6 


Preset 



-4 


Clock 



-4 


los 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-40 


-100 


DM74 

-40 


-100 


icc 

Supply Current 

Vcc = Max, (Note 3) 



30 

50 

mA 

Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock is grounded. 

Note 4: Clear is tested with preset high and preset is tested with clear high. 

Switching Charactaristics atVcc = 5VandTA = 25°C (See Section 1 forTest Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 280H 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

f MAX 

Maximum Clock 
Frequency 


75 


65 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Preset 

toQ 


6 


9 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clear 
to Q 


6 


9 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 
(Clock High) 

Preset 

toQ 


13.5 


16 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 
(Clock Low) 

Preset 
to Q 


8 


12 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 
(Clock High) 

Clear 

to 

Q 


13.5 


16 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 
(Clock Low) 

Clear 

to 

Q 


8 


12 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Q orQ 


9 


12 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Q or Q 


9 


13 

ns 

1 
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DM54S86/DM74S86 Quad 2-Input Exclusive-OR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic Exclusive-OR function. 


Connection Diagram 

Dual-ln-Llne Package 

V C C B4 A4 Y4 B3 A3 Y3 



Order Number DMS4S86J or DM74S86N 
See NS Package Number J14A or N14A 


Function Table 


Y = A © B = AB + AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S - 55°C to + 1 25°C 

DM74S 0°Cto +70°C 

Storage Temperature Range - 65°C to + 1 50’C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54S86 

DM74S86 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

mm 

V| H 

High Level Input Voltage 

2 



2 



55 

V|L 

Low Level Input Voltage 



0.8 



0.8 

35 

lOH 

High Level Output Current 



-1 



-1 

mA 

lOL 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 



-1.2 

V 

VOH 

High Level Output 

Vcc = Min, Ioh Max 

DM54 

2.5 

3.4 


v 


Voltage 

V|[_ = Max, Vih = Min 

DM74 

2.7 

3.4 



VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 




V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

>IH 

High Level Input Current 

V CC = Max, V| = 2.7V 



50 

juA 

l|L 

Low Level Input Current 

V C c = Max, V| = 0.5V 



-2 

mA 

los 

Short Circuit 

Vcc = Max 

DM54 

-40 


-100 

mA 


Output Current 

(Note 2) 

DM74 

-40 


-100 

ICCH 

Supply Current with 
Outputs High 

Vcc = Max 
(Note 3) 


35 

50 

mA 

>CCL 

Supply Current with 
Outputs Low 

Vcc = Max 
(Note 4) 


50 

75 

mA 


Note 1: All typicals are at Vcc = 5 V, Ta = 25’C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icch ' s measured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded. 
Note 4: Iccl is measured with all outputs open and all inputs grounded. 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
to (Output) 

R l = 280D 


Symbol 

Parameter 

C L = 

15 pF 

C L = 50 pF 

Units 




Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 

AorB 


10.5 


14 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

toY 


10 


13 

ns 
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DM54S112/DM74S112 Dual Negative-Edge-Triggered 
Master-Slave J-K Flip-Flops with Preset, 

Clear, and Complementary Outputs 


General Description 

This device contains two independent negative-edge-trig- inputs can be ch 
gered J-K flip-flops with complementary outputs. The J and affecting the oul 

K data is processed by the flip-flops on the falling edge of not violated. A Ic 

the clock pulse. The clock triggering occurs at a voltage will set or reset t 

level and is not directly related to the transition time of the the other inputs, 

negative going edge of the clock pulse. Data on the J and K 


inputs can be changed while the clock is high or low without 
affecting the outputs as long as setup and hold times are 
not violated. A low logic level on the preset or clear inputs 
will set or reset the outputs regardless of the logic levels of 


Connection Diagram 


Dual-In-Line Package 

V cc CLR 1 CLR 2 CLK2 K2 J2 PR 2 Q2 



Function Table 


Order Number DM54S112J or DM74S112N 
See NS Package Number J16A or N16A 


Inputs 

Outputs 

PR 

CLR 

CLK 

J 

K 

Q 

Q 

, L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

4 

L 

L 

Qo 

Qo 

H 

H 

4 

H 

L 

H 

L 

H 

H 

4 

L 

H 

L 

H 

H 

H 

4 

H 

H 

Toggle 

H 

H 

H 

X 

X 

Qo 

Qo 


H = High Logic Level 

X = Either Low or High Logic Level 

L = Low Logic Level 

4 - = Negative going edge of pulse. 

Qo = The output logic level of Q before the indicated input conditions were 
established. 

* = This configuration is nonstable; that is. it will not persist when either the 
preset and/or clear inputs return to its inactive (high) level. 

Toggle = Each output changes to the complement of its previous level on 
each falling edge of the clock pulse. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Vec 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

fCLK 

Clock Frequency (Note 2) 

fCLK 

Clock Frequency (Note 3) 

tw 

Pulse Width 

Clock High 


(Note 2) 

Clock Low 



Clear Low 



Preset Low 

tw 

Pulse Width 

Clock High 


(Note 3) 

Clock Low 



Clear Low 



Preset Low 

tsu 

Setup Time (Notes 1 & 4) 

tH 

Input Hold Time (Notes 1 & 4) 

t a 

Free Air Operating Temperature 


DM54S112 

Nom 

5 


Note 1: The symbol ( T) indicates the falling edge at the clock pulse is used for reference. 

Note 2: C L = 15 pF, R L = 280n, T A = 25°C and V C c = 5V. 

Note 3: C L = 50 pF. R L = 2800, T A = 25°C and V C c = 5V. 

Note 4: T A = 25“C and V C c = 5V. 


DM74S112 

Nom 

5 
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Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 


Typ 

(Note 1) 




Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min. I| = — 1 8 mA 

High Level Output 

Vcc = Min, Ioh = Max 

DM54 

Voltage 

V|l = Max, V|h = Min 

DM74 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, Vil = Max 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 

High Level Input 

Vcc = Max 

J, K 

Current 

V| = 2.7 V 

Clear 



Preset 



Clock 

Low Level Input 

Vcc = Max 

J, K 

Current 

V| = 0.5V 

Clear 


(Note 4) 

Preset 



Clock 

Short Circuit 

Vcc = Max 

DM54 

Output Current 

(Note 2) 

DM74 

Supply Current 

V C c = Max (Note 3) 



Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: With all outputs open, Ice is measured with the Q and 0 outputs high in turn. At the time of measurement, the clock input is grounded. 

Note 4: Clear is tested with preset high and preset is tested with clear high. 

Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 280n 


Symbol 

Parameter 

f MAX 

Maximum Clock 
Frequency 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


From (Input) 
To (Output) 


C L = 15 pF 


C L = 50 pF 



Clock to 
QorQ 
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DM54S113/DM74S113 Dual Negative-Edge-Triggered 
Master-Slave J-K Flip-Flops with Preset 
and Complementary Outputs 


General Description 

This device contains two independent negative-edge-trig- 
gered J-K flip-flops with complementary outputs. The J and 
K data is processed by the flip-flops on the falling edge of 
the clock pulse. The clock triggering occurs at a voltage 
level and is not directly related to the transition time of the 


negative going edge of the clock pulse. Data on the J and K 
inputs may be changed while the clock is high or low without 
affecting the outputs as long as setup and hold times are 
not violated. A low logic level on the preset input will set the 
outputs regardless of the logic levels of the other inputs. 


Connection Diagram 


Dual-ln-Llne Package 



Order Number DM54S113J or DM74S113N 
See NS Package Number J14A or N14A 


Function Table 


Inputs 

Outputs 

PR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

H 

L 

H 

1 

L 

L 

Qo 

Qo 

H 

i 

H 

L 

H 

L 

H 

4- 

L 

H 

L 

H 

H 

i 

H 

H 

Toggle 

H 

H 

X 

X 

! Qo 

Qo I 


H = High Logic Level 
X = Either Low or High Logic Level 
L = Low Logic Level 
i = Negative going edge of pulse. 

Qo = The output logic level of Q before the indicated input conditions were established. 

Toggle = Each output changes to the complement of its previous level on each falling edge of the clock pulse. 
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Absolute Maximum Ratings (Note) 

Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

DM54S113 

DM74S113 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-1 



-1 

mA 

>OL 

Low Level Output Current 



20 



20 

mA 

fCLK 

Clock Frequency (Note 2) 

0 

125 

80 

0 

125 

80 

MHz 

^CLK 

Clock Frequency (Note 3) 

0 

80 

60 

0 

80 

60 

MHz 

tw 

Pulse Width 
(Note 2) 

Clock High 

6 



6 



ns 

Clock Low 

6.5 



6.5 



Preset Low 

8 



8 



tw 

Pulse Width 
(Note 3) 

Clock High 

8 



8 



ns 

Clock Low 

8 



8 



Preset Low 

10 



10 



tsu 

Setup Time (Notes 1 & 4) 

7 4 



74 



ns 

tH 

Input Hold Time (Notes 1 & 4) 

04 



04 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: The symbol (4-) indicates the falling edge at the clock pulse is used for reference. 
Note 2: C L = 15 pF. R L = 280ft, T A = 25"C and V C c = 5V. 

Note 3: C L = 50 pF, R L = 280ft, T A = 25°C and V C c = 5V. 

Note 4: T a = 25°C and V C c = 5V. 


Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°Cto+70°C 

Storage Temperature Range -65°C to 4- 1 50°C 
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Electrical Characteristics over recommended operating tree air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. h = — 18 mA 



-1.2 

V 

V OH 

High Level Output 
Voltage 

Vcc Min, Ion = Max 
V|i_ = Max, Vih = Min 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|i_ = Max 



0.5 

V 

!| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5 V 



1 

mA 

l|H 

High Level Input 
Current 

Vcc = Max 
V| = 2.7V 

J, K 



50 

ju.A 

Preset 



100 

Clock 



100 

IlL 

Low Level Input 
Current 

V C c = Max 
V| = 0.5V 

J.K 



-1.6 

mA 

Preset 



-7 

Clock 



-4 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-40 


-100 

mA 

DM74 

-40 


-100 

Icc 

Supply Current 

Vcc = Max, (Note 3) 


30 

50 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: With all outputs open, Ice > s measured with the Q and 0 outputs high in turn. At the time of measurement, the clock input is grounded. 


Switching Characteristics at Vcc = 5V and Ta — 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 


r l = 

280H 



Symbol 

Parameter 

C L = 

15 pF 

C L = 

50 pF 

Units 




Min 

Max 

Min 

Max 


f MAX 

Maximum Clock 
Frequency 


80 


60 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Preset 
to Q 


7 


9 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Preset 
to Q 


7 


12 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Q orQ 


7 


9 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Qor Q 


7 


12 

ns 
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DM54S133/DM74S133 13-Input NAND Gate 

General Description 

This device contains a single gate which performs the logic 
NAND function. 


Connection Diagram 


Dual-ln-Llne Package 


V cc M L K J I H Y 


I 

16 

IS 

14 










j 






1 

■ 

B 

I 


1 

2 

3 

4 

5 

6 

in 


A B C D E F G GND 

Order Number DM54S133J, DM74S133M or DM74S133N 
See NS Package Number J16A, M14A or N16A 


TL/F/6462-1 


Function Table 


Y = ABCDEFGHIJKLM 


Inputs 

Output 

A thru M 

Y 

All Inputs H 

L 

One or More 

H 

Input L 



H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The “Absolute Maximum Ratings" are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics" 

inr>! it vnitann c cy are not guaranteed at the absolute maximum ratings. 

" . The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range i>/?e conditions for actual device operation. 

DM54S — 55°C to +125°C 

DM74S 0°C to +70°C 

Storage Temperature Range - 65°C to +1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54S133 

DM74S133 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-1 



-1 

mA 

lOL 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -18 mA 



-1.2 


V 0 H 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max 

DM54 

2.5 

3.4 




DM74 

2.7 

3.4 


VOL 

Low Level Output 
Voltage 

Vcc : Min, Iol = Max 
V|h = Min 



0.5 


l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V CC = Max, V| = 2.7V 



50 

p,A 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.5V 



-2 

mA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-40 


-100 

mA 

DM74 

-40 


-100 

>CCH 

Supply Current with 
Outputs High 

Vcc = Max 


3 

5 

mA 

>CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


5.5 

10 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

280 n 



Symbol 

Parameter 

C L = 

15 pF 

Cl = 

50 pF 

Units 



Min 

Max 

Min 

Max 


l PLH 

Propagation Delay Time 
Low to High Level Output 

2 

6 

2 

8 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

2 

7 

3 

10 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25“C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54S138/DM74S138, DM54S139/DM74S139 
Decoders/Demultiplexers 


General Description 

These Schottky-clamped circuits are designed to be used in 
high-performance memory-decoding or data-routing appli- 
cations, requiring very short propagation delay times. In 
high-performance memory systems these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories, the delay times of these 
decoders are usually less than the typical access time of the 
memory. This means that the effective system delay intro- 
duced by the decoder is negligible. 

The SI 38 decodes one-of-eight lines, based upon the con- 
ditions at the three binary select inputs and the three enable 
inputs. Two active-low and one active-high enable inputs 
reduce the need for external gates or inverters when ex- 
panding. A 24-line decoder can be implemented with no ex- 
ternal inverters, and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for 
demultiplexing applications. 

The SI 39 comprises two separate two-line-to-four-line de- 
coders in a single package. The active-low enable input can 
be used as a data line in demultiplexing applications. 

All of these decoders/demultiplexers feature fully buffered 
inputs, presenting only one normalized load to its driving 
circuit. All inputs are clamped with high-performance 
Schottky diodes to suppress line-ringing and simplify system 
design. 


Connection Diagrams 


Features 

■ Designed specifically for high speed: 

Memory decoders 

Data transmission systems 

■ SI 38 3-to-8-line decoders incorporates 3 enable inputs 
to simplify cascading and/or data reception 

■ SI 39 contains two fully independent 2-to-4-line decod- 
ers/demultiplexers 

■ Schottky clamped for high performance 

■ Typical propagation delay time (3 levels of logic) 

S138 8 ns 

SI 39 7.5 ns 

■ Typical power dissipation 
SI 38 245 mW 

SI 39 300 mW 


Dual-in-Line Package 


DATA OUTPUTS 


V cc Y0 Y1 Y2 Y3 Y4 Y5 Y6 
1 16 1 15 I 14 I 13 1 12 111 I 10 |9 


Dual-in-Line Package 


ENABLE 

Vcc G2 


DATA OUTPUTS 


2Y0 2Y1 2Y2 2Y3 



| 1 I 2 


I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 


ABC G2A G2B G1 Y7 GND 

v ' v j OUTPUT 

SELECT ENABLE 


ENABLE A1 
G1 ' 


1 YO 1 Y 1 1Y2 1Y3 GND 


DATA OUTPUTS 


Order Number DM54S138J, DM54S139J, DM74S138N or DM74S139N 
See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S —55° C to + 125°C 

DM74S 0° C to + 70°C 

Storage T emperature Range - 65° C to + 1 50° C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54S138.S139 

DM74S138.S139 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

SI 

V|H 

High Level Input Voltage 

2 



2 




V|L 

Low Level Input Voltage 



0.8 



0.8 

S3 

lOH 

High Level Output Current 



-1 



-1 

mA 

*OL 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

| 


70 

°C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = — 1 8 mA 



-1.2 

V 

VOH 

High Level Output 

Vcc = Min, Ioh = Max 

DM54 

2.5 

3.4 


mm 


Voltage 

V|l = Max, Vih = Min 

DM74 

2.7 

3.4 


mm 

VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|l = Max 



a 

a 

l| 

Input Current ® Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



i 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.7 V 



50 

/aA 

l|L 

Low Level Input Current 

V C c = Max, V| = 0.5V 



-2 

mA 

los 

Short Circuit 

Vcc = Max 

DM54 

-40 


-100 

mA 


Output Current 

(Note 2) 

DM74 

-40 


-100 

icc 

Supply Current (SI 38) 

Vcc = Max (Note 3) 


49 

74 

mA 

icc 

Supply Current (SI 39) 

Vcc = Max (Note 3) 


60 

90 

mA 


Note 1: All typicals are at Vcc “ 5V. Ta *> 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice ia measured with all outputs enabled and open. 
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’SI 38 Switching Characteristics 

at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From 

(Input) 

to 

(Output) 

Levels 
of Delay 

R l = 2800 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 

2 


7 


9 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 

2 

| 

10.5 


14 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 

3 


12 


14 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 

3 


12 


15 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Output 

2 


8 

■ 

10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Output 

2 

■ 

11 


14 

ns 

l PLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Output 

3 


11 


13 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Output 

3 


11 


14 

ns 

’SI 39 Switching Characteristics 

at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From 

(Input) 

to 

(Output) 

Levels 
of Delay 

R l = 2800 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 

2 


7.5 


10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 

2 


10 


13 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 

3 


12 


13 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 

3 


12 


15 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Output 

2 


8 

| 

10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Output 

2 

■ 

10 


13 

ns 
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Function Tables 


S138 


Inputs 


Enable 

Select 

E9 


B 

B 

B 


m 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

B 

H 

X 

X 

□ 

D 

□ 

H 

H 

H 

H 

H 

H 

19 

X 

X 

X 

B 

Q 

n 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

□ 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 


H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

m 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 


H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 


H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

D 

H 

H 

H 

H 

H 

H 

H 

L 


• G2 = G2A + G2B 


H = high level, L = low level, X = don't care (either low or high logic level) 


S139 


Inputs 

Outputs 

Enable 

Select 

G 

B 

A 

YO 

Y1 

Y2 

Y3 

H 

X 

X 

Q 

n 

o 

n 

L 

L 

L 

H 

n 

n 

n 

L 

L 

H 

H 

H 

U 

H 

L 

H 

L 

H 

H 

;; ■ 

Hi 

L 

H 

H 

H 

H 


H 


H = high level, L = low level, X = don’t care (either low or high logic level) 


Logic Diagrams 

S138 


ENABLE 

INPUTS 


SELECT 

INPUTS 



TL/F/6466-3 


TL/F/6466-4 
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Corporation 


DM54S140/DM74S140 

Dual 4-Input NAND 50ft Line Driver 


General Description 

This device contains two independent line driver gates each 
of which performs the logic NAND function. 

Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 


Operating Free Air Temperature Range 
DM54S - 55°C to + 1 25°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Connection Diagram 


Function Table 


Dual-ln-Line Package 

Vcc 02 C2 NC B2 A2 Y2 


im 




9 8 


■ 



HI 

1 



— v 

B 




im 

2 1 3 4 

5 

HE 


A1 B1 NC Cl D1 Y1 GND 

Order Number DM54S140J or DM74S140N 
See NS Package Number J14A or N14A 


TL/F/6467-1 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 


3-50 



Recommended Operating Conditions 


Symbol 

Parameter 

DM54S140 

DM74S140 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

•OH 

High Level Output Current 



-40 



-40 

mA 

>OL 

Low Level Output Current 



60 



60 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = - 18 mA 



-1.2 

V 

v OH 

High Level Output 
Voltage 

Vcc = Min, Vil = Max 
•oh = Max 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


V| L = 0.5V, R 0 = 50n to GND 

2.0 



v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol ' Max 
V|H = Min 



0.5 

V 

l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 5.5 V 



1 

mA 

IlH 

High Level Input Current 

V cc = Max, V, = 2.7 V 



100 

juA 

IlL 

Low Level Input Current 

V CC = Max, V| = 0.5V 



-4 

mA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-50 


-225 

mA 

DM74 

-50 


-225 

•CCH 

Supply Current with 
Outputs High 

V C c = Max 


10 

18 

mA 

•CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


25 

44 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





R L = 

93ft 



Symbol 

Parameter 

C U = 

50 pF 

C U = 

150 pF 

Units 



Min 

Max 

Min 

Max 


X 

CL 

Propagation Delay Time 
Low to High Level Output 

2 

6.5 

3 

9 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

2 

6.5 

3 

9 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM54S151/DM74S151 
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National 

Semiconductor 

Corporation 


DM54S151/DM74S151 1 of 8 Data Selector/Multiplexer 
with Complementary Outputs 


General Description 

These data selectors/multiplexers contain full on-chip de- 
coding to select the desired data source. The SI 51 selects 
one-of-eight data sources. The SI 51 has a strobe input 
which must be at a low logic level to enable these devices. 
A high level at the strobe forces the W output high and the Y 
output low. 

The SI 51 features complementary W and Y outputs. 


Features 

■ Select one-of-eight data lines 

■ Performs parallel-to-serial conversion 

■ Permits multiplexing from N lines to one line 

■ Also for use as Boolean function generator 

■ Typical average propagation delay time, data input to W 
output 4.5 ns 

■ Typical power dissipation 225 mW 


Connection Diagram 


Function Table 


Dual-ln~Llne Package 

DATA INPUTS DATA SELECT 



D4 

D5 

D6 

D7 

A 

B 

D3 





C 

D2 

D1 

DO 

Y 

W 

S 



I 1 I 2 

3 2 1 

DATA INPUTS 


Y W STROBE GND 
OUTPUTS 


Order Number DM54S151J or DM74S151N 
See NS Package Number J16A or N16A 


Outputs 


Y 

W 

L 

H 

DO 

DO 

D1 

D1 

D2 

D2 

D3 

D3 

D4 

D4 

D5 

D5 

D6 

D6 

D7 

D7 


H = high level, L = low level, X = don’t care 
DO, D1 . . . D7 = the level of the respective D input 


3-52 






Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°Cto +125°C 

DM74S 0°Cto +70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


DM54S151 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input 
Voltage 

V|L 

Low Level Input 
Voltage 

■oh 

High Level Output 
Current 

■OL 

Low Level Output 
Current 

Ta 

Free Air Operating 
Temperature 



Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current 


Conditions 


Vcc = Min, l| = -18 mA 


Vcc = Min, Iqh = Max, 
V|i_ = Max, V|h = Min 


Vcc = Min, Iol = Max 
Vih = Min, Vil = Max 


Vcc = Max, V| = 5.5V 


V C c = Max, V, = 2.7 V 


Vcc = Max, V| = 0.5V 


V C c = Max 
(Note 2) 


Typ 

(Note 1) 


Vcc = Max (Note 3) 


Note 1: All typicals ara at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with the strobe and data select inputs at 4.5V, ail other inputs and outputs open. 



DM54 

-40 

DM74 

-40 
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DM54S151/DM74S151 


Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 

r l = : 

28011 



Symbol 

Parameter 

c L = 

15 pF 

C L = 50 pF 

Units 



Min 

Max 

Min 

Max 


IPLH 

Propagation Delay Time 
Low to High Level Output 

Select to Y 
(4 Levels) 


18 


21 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select to Y 
(4 Levels) 


18 


21 

ns 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Select to W 
(3 Levels) 


15 


18 

ns 

*PHL 

Propagation Delay Time 
High to Low Level Output 

Select to W 
(3 Levels) 


13.5 


17 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toY 


16.5 


19 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toY 


18 


21 

ns 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toW 


13 


16 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toW 


12 


16 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

DO thru D7 
toY 


12 


15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

DO thru D7 
toY 


12 


15 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

DO thru D7 
toW 


7 


9 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

DO thru D7 
toW 


7 


10 

ns 
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DM54S153/DM74S153 


National 

Semiconductor 

Corporation 


DM54S1 53/DM74S1 53 Dual 1 of 4 Line Data 
Selectors/Multiplexers 


General Description 


Each of these data selectors/multiplexers contains invert- 
ers and drivers to supply fully complementary, on-chip, bina- 
ry decoding data selection to the AND-OR-invert gates. 
Separate strobe inputs are provided for each of the two 
four-line sections. 


Features 

■ Permits multiplexing from N lines to 1 line 

■ Performs parallel-to-serial conversion 

■ Strobe (enable) line provided for cascading (N lines to 
n lines) 

■ High fan-out, low-impedance, totem-pole outputs 

■ Typical average propagation delay times 

From data 6 ns 
From strobe 9.5 ns 
From select 12 ns 

■ Typical power dissipation 225 mW 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S -55°C to +125°C 

DM74S 0°C to + 70°C 

Storage Temperture Range - 65°C to +1 50°C 

Recommended Operating Conditions 


DM54S153 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input 
Voltage 

V|L 

Low Level Input 
Voltage 

>OH 

High Level Output 
Current 

lOL 

Low Level Output 
Current 

Ta 

Free Air Operating 
Temperature 



DM74S153 


Nom Max 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current 


Conditions 


Vcc = Min, l| = -18 mA 


Vqc = Min, Ioh = Max, 
V|l = Max, V|h = Min 


Vcc = Min, Iol Max 
V|h = Min, V||_ = Max 


Vcc = Max, V, = 5.5V 


V C c = Max, V| = 2.7V 


V C c = Max, V| = 0.5V 


Vcc = Max 
(Note 2) 


Typ 

(Note 1) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, T/v = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all outputs open and all inputs grounded. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 280ft 

Units 

C L = 15 pF 

Cl = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

toY 


9 


12 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

toY 


9 


12 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select 

toY 


18 


20 

ns 

1PHL 

Propagation Delay Time 
High to Low Level Output 

Select 

toY 


18 


21 

ns 

tpLH 

Propagtion Delay Time 
Low to High Level Output 

Strobe 

toY 


15 


18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toY 


13.5 


17 

ns 













































National 

Semiconductor 

Corporation 


DM54S1 57/DM74S1 57, DM54S1 58/DM74S1 58 
Quad 1 of 2 Line Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out- 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the four 
outputs. The SI 57 presents true data whereas the SI 58 
presents inverted data to minimize propagation delay time. 

Applications 

■ Expand any data input point 

■ Multiplex dual data buses 

■ Generate four functions of two variables (one variable 
is common) 

■ Source programmable counters 


Features 

■ Buffered inputs and outputs 

■ Typical propagation time 

SI 57 5 ns 
SI 58 4 ns 

■ Typical power dissipation 

SI 57 250 mW 
SI 58 195 mW 


Connection Diagrams (Dual-In-Line Packages) 

_ INPUTS INPUTS 

STROBE _ OUTPUT ■ OUTPUT 

Vcc G 'A4 B4 Y4 A3 B3 Y3 


INPUTS 

STROBE 

Vcc G A4 


INPUTS 

> OUTPUT . 

B4 Y4 A3 


OUTPUT 
B3 Y3 



INPUTS 


B1 Y1 
OUTPUT 


INPUTS 


B2 Y2 
OUTPUT 


S 

SELECT 


. A1 


B1 Y1 
OUTPUT 


A2 


INPUTS 


B2 Y2 
OUTPUT 


GND 


TL/F/6470-1 

Order Number DM54S157J or DM74S157N 
See NS Package Number J16A or N16A 


INPUTS 

TL/F/6470-2 

Order Number DM54S158J or DM74S158N 
See NS Package Number J16A or N16A 


Function Table 


Inputs 

Output Y 

Strobe 

Select 

A 

B 

S157 

S158 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


H = High Level, L = Low Level, X = Don’t Care 



3-59 


DM54S1 57/DM74S1 57/DM54S1 58/DM74S1 58 



DM54S157/DM74S157/DM54S158/DM74S158 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliabillty electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics” 

I t voltaae 5 5 V ta ^ ,e are not 9 uaranteec/ at the absolute maximum ratings. 

p 9 The "Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54S -55°Cto +125°C 

DM74S 0°Cto + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54S157 

DM74S157 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input 
Voltage 

2 



2 



V 

V|L 

Low Level Input 
Voltage 



0.8 



0.8 

V 

'OH 

High Level Output 
Current 



-1 



-1 

mA 

lOL 

Low Level Output 
Current 



20 



20 

mA 

t a 

Free Air Operating 
Temperature 

-55 


125 

0 


70 

°C 

’SI 57 Electrical Characteristics 

over recommended operating free air temperature (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = - 1 8 mA 



-1.2 

V 

V OH 

High Level Output 
Voltage 

Vcc Min 
Ioh = Max 
Vil = Max 
Vih = Min 

DM54 

2.5 

3.4 



DM74 

H 

n 


V 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol Max 
Vih = Min, V|l = Max 



0.5 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

■iH 

High Level Input 
Current 

< < 
- o 
II o 

N> II 
$ 

S orG 



100 


AorB 



50 


■iL 

High Level Input 
Current 

Vcc = Max 
V| = 0.5V 

S orG 



-4 


AorB 



-2 


>OS 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-40 


-100 


DM74 

-40 


-100 


lee 

Supply Current 

V C c = Max 
(Note 3) 


50 

78 

mA 

Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice ® measured 4.5V applied to all inputs and all outputs open. 
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’SI 57 Switching Characteristics atv cc = 5VandT A = 25°c 

(See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

R l = 2800 

Units 

C L = 15 pF 

C L = 50 pF 

Mln 

Max 

Mln 

Max 

tpLH 

Propagation Delay 
Time Low to High 
Level Output 

Data 

to 

Y 


n 


10 

ns 

tpHL 

Propagation Delay 
Time High to Low 
Level Output 

Data 

to 

Y 


6.5 


10 

ns 

tpLH 

Propagation Delay 
Time Low to High 
Level Output 

Strobe 

to 

Y 


12.5 


15 

ns 

tpHL 

Propagation Delay 
Time High to Low 
Level Output 

Strobe 

to 

Y 


12 


15 

ns 

fpLH 

Propagation Delay 
Time Low to High 
Level Output 

Select 

to 

Y 


15 


17 

ns 

tPHL 

Propagation Delay 
Time High to Low 
Level Output 

Select 

to 

Y 


15 


17 

ns 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54S158 

DM74S158 


Min 

Norn 

Max 

Min 

Norn 

Max 


Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input 
Voltage 

2 



2 



V 

V|L 

Low Level Input 
Voltage 



0.8 



0.8 

V 

lOH 

High Level Output 
Current 



-1 



-1 

mA 

>OL 

Low Level Output 
Current 



20 



20 

mA 

Ta 

Free Air Operating 
Temperature 

-55 


125 

0 


70 

°C 
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’SI 58 Electrical Characteristics 

over recommended operating free air temperature (unless otherwise noted) 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min, l| = — 1 

8 mA 

High Level Output 

Vcc = Min 

DM54 

Voltage 

111 
II || II 

X _j X 

o> > 

DM74 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V||_ = Max 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 

High Level Input 

Vcc = Max 

S or G 

Current 

V| = 2.7V 

AorB 

Low Level Input 

V C c = Max 

S orG 

Current 

V| = 0.5V 

A or B 

Short Circuit 

Vcc = Max 

DM54 

Output Current 

(Note 2) 

DM74 

Supply Current 

Vcc = Max (Note 3) 

Supply Current 

Vcc = Max (Note 4) 



’SI 58 Switching Characteristics atv cc = 5 VandT A = 25 °c 

(See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

tpLH 

Propagation Delay 

Data 


Time Low to High 

to 


Level Output 

Y 

tPHL 

Propagation Delay 

Data 


Time High to Low 

to 


Level Output 

Y 

tpLH 

Propagation Delay 

Strobe 


Time Low to High 

to 


Level Output 

Y 

tPHL 

Propagation Delay 

Strobe 


Time High to Low 

to 


Level Output 

Y 

tPLH 

Propagation Delay 

Select 


Time Low to High 

to 


Level Output 

Y 

tPHL 

Propagation Delay 

Select 


Time High to Low 

to 


Level Output 

Y 


R L = 280ft 


C L = 15 pF C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icci is measured with all outputs open and all inputs at 4.5V. 

Note 4: Icc 2 is measured with B, G, and S inputs grounded, A inputs at 4.5V, and all outputs open. 
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DM54S161/DM74S161, DM54S163/DM74S163 
Synchronous 4-Bit Binary Counters 


General Description 

These synchronous, presettable counters feature an inter- 
nal carry look-ahead for application in high-speed counting 
designs. They are 4-bit binary counters. The carry output is 
decoded by means of a NOR gate, thus preventing spikes 
during the normal counting mode of operation. Synchronous 
operation is provided by having ali flip-flops clocked simulta- 
neously so that the outputs change coincident with each 
other when so instructed by the count enable inputs and 
internal gating. This mode of operation eliminates the output 
counting spikes which are normally associated with asyn- 
chronous (ripple clock) counters. A buffered clock input trig- 
gers the four flip-flops on the rising (positive-going) edge of 
the clock input waveform. 

These counters are fully programmable; that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with the setup data after 
the next clock pulse regardless of the levels of the enable 
input. 


The carry look-ahead circuitry provides for cascading coun- 
ters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a ripple carry output. Both count- 
enable inputs (P and T) must be high to count, and input T is 
fed forward to enable the ripple carry output. The ripple car- 
ry output thus enabled will produce a high-level output pulse 
with a duration approximately equal to the high-level portion 
of the Qa output. This high-level overflow ripple carry pulse 
can be used to enable successive cascaded stages. 

Features 

■ Synchronously programmable 

■ Internal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ Diode-clamped inputs 


Connection Diagram 


Dual-ln-LIne Package 

RIPPLE 

CARRY ENABLE 

Vcc OUTPUT o A Qb °C °D T LOAD 



CLEAR CLOCK A 


D ENABLE GND 
P 


Order Number DM54S161 J, DM54S163J, 
DM74S161N, or DM74S163N 
See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions See Section 1 for Test Waveforms and Output Load 



Load or Clear Release Time (Note 1) 


Load or Clear Release Time (Note 2) 


Free Air Operating Temperature 


Note 1: C L = 15 pF, R L = 280n, T A = 25°C and V C c = 5V. 

Note 2: C L = 50 pF, R L = 280ft, T A = 25°C and Vcc = 5V. 

Note 3: Applies only to the 'SI 63 which has synchronous clear inputs. 
Note 4: Applies only to the 'SI 61 which has asynchronous clear inputs. 
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Switching Characteristics at Vqc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 280ft 


C L = 15 pF | C L = 50 pF 


From (Input) 
To (Output) 


Symbol 

Parameter 

f MAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output (Note 3) 


Clock to 
Ripple Carry 


Clock to 
Ripple Carry 


Clock to 
Any Q 


Clock to 
Any Q 


Enable T to 
Ripple Carry 


Enable T to 
Ripple Carry 


Clear to 
Any Q 


Note 1: All typicals are at Vqc = 5V, = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Propagation delay for clearing is measured from clear input for the 'S161 and from the clock input transition for the ’S163. 
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Parameter Measurement Information 


Switching Time Waveforms 



TL/F/6471-4 

Note A: The input pulses are supplied by generators having the following characteristics: PRR £ 1 MHz, duty cycle £ 50%, Zout ~ 50ft. For S161/163, 
V 2 2.5 ns, tf £ 2.5 ns. Vary PRR to measure fM/\x- 

Note B: Outputs Qq and cany are tested at tn + 16 for SI 61, Si 63 where t n is the bit time when all outputs are low. 

Note C: Vref - i.sv. 


Switching Time Waveforms 



TL/F/6471-5 

Note A: The input pulses are supplied by generators having the following characteristics: PRR £ 1 MHz, duty cycle £ 50%, Zout ~ 50ft. V £ 2.5 ns, tj £ 2.5 ns. 
Vary PRR to measure f^AX- 

Note B: Enabled and enable T setup times are measured at t n + 0. 

Note C: V REF «=’ 1.5V. 
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DM54S 1 74/DM74S 1 74, DM54S1 75/DM74S 1 75 
Hex/Quad D Flip-Flops with Clear 


General Description 

These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. All have a direct clear 
input, and the quad (175) versions feature complementary 
outputs from each flip-flop. 

Information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a particu- 
lar voltage level and is not directly related to the transition 
time of the positive-going pulse. When the clock input is at 
either the high or low level, the D input signal has no effect 
at the output. 


Features 

■ SI 74 contain six flip-flops with single-rail outputs. 

■ SI 75 contain four flip-flops with double-rail outputs. 

■ Buffered clock and direct clear inputs 

■ Individual data input to each flip-flop 

■ Applications include: 

Buffer/storage registers 
Shift registers 
Pattern generators 

■ Typical clock frequency 110 MHz 

■ Typical power dissipation per flip-flop 75mW 


Connection Diagrams 


Dual-ln-Line Package 

VCC Q6 D6 D5 Q5 D4 Q4 CLOCK 

I 16 I 15 I 14 I 13 I 12 111 | 10 I 9 


Dual-ln-Line Package 


V CC Q4 


03 03 CLOCK 



02 02 D3 Q3 GND CLEAR Q1 Q1 D1 D2 

TL/F/6472-1 

Order Number DM54S174J, DM54S175J, DM74S174N or DM74S175N 
See NS Package Number J16A or N16A 


Function Table (Each Flip-Flop) 


Inputs 

Outputs 

Clear 

Clock 

D 

Q 

Qt 

L 

X 

X 

L 

H 

H 

T 

H 

H 

L 

H 

T 

L 

L 

H 

H 

L 

X 

Qq 

Qo 


H = High Level (steady state) 

L = Low Level (steady state) 

X = Don't Care 

T = Transition from low to high level 

Qo = The level of Q before the indicated steady-state input conditions were established, 
t = SI 75 only 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to +70°C 

Storage Temperature Range -65°Cto +150°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions See Section 1 for Test Waveforms and Output Load 


Symbol 

Parameter 

DM54S174 

DM74S175 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-1 



-1 

mA 

'OL 

Low Level Output Current 



20 



20 

mA 

f CLK 

Clock Frequency (Note 1) 

0 

110 

75 

0 

110 

75 

MHz 

f CLK 

Clock Frequency (Note 2) 

0 

90 

65 

0 

90 

65 

MHz 

tw 

Pulse Width 
(Note 1) 

Clock 

7 



7 



ns 

Clear 

10 



10 



Pulse Width 
(Note 2) 

Clock 

9 



9 



Clear 

12 



12 



tsu 

Data Setup Time (Note 1) 

5 



5 



ns 

Data Setup Time (Note 2) 

7 



7 



»H 

Data Hold Time (Note 1) 

3 



3 



ns 

Data Hold Time (Note 2) 

5 



5 



tREL 

Clear Release Time (Note 1) 

5 



5 



ns 

Clear Release Time (Note 2) 

7 



7 



t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: C L = 15 pF, Ft L = 280n, T A = 25°C and V C c = 5V. 
Note 2: C L = 50 pF, Ft L = 280ft, T A = 25“C and V C c = 5V. 
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Electrical Characteristics 


over recommended operating free air temperature (unless otherwise noted) 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current 
(SI 74) 


Supply Current 
(SI 75) 


Vcc = Min, l| = - 1 8 mA 


V<x = Min, Ioh = Max 
V||_ = Max, V|h = Min 


Vcc = Min, Iol = Max 
Vih = Min, V|i_ = Max 


V C c = Max, V| = 5.5V 


V C c = Max, V| = 2.7V 


V C c = Max, V| = 0.5V 


Vcc = Max 
(Note 2) 


Vcc = Max 
(Note 3) 


Vcc = Max 
(Note 3) 



DM54 

-40 

DM74 

-40 




1 

mA 

50 

ju.A 

-2 

mA 

-100 


-100 


144 

mA 

96 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 280ft 


Symbol 

Parameter 

f MAX 

Maximum Clock Frequency 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 
(SI 75 Only) 

tPHL 

Propagation Delay Time 
High to Low Level Output 


From (Input) 
To (Output) 


C L = 15 pF 


C L = 50 pF 



Note 1: All typicals are at Vcc = 5V, Ta = 25“C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: With all outputs open and 4.5V applied to all DATA and CLEAR inputs, Ice is measured after a momentary ground, then 4.5V applied to the CLOCK Input. 
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DM54S181/DM74S181 Arithmetic Logic 
Unit/Function Generators 


General Description 


These arithmetic logic units (ALU)/function generators per- 
form 16 binary arithmetic operations on two 4-bit words, as 
shown in Tables 1 and 2. These operations are selected by 
the four function-select lines (SO, SI, S2, S3) and include 
addition, subtraction, decrement, and straight transfer. 
When performing arithmetic manipulations, the internal car- 
ries must be enabled by applying a low-level voltage to the 
mode control input (M). A full carry look-ahead scheme is 
available in these devices for fast, simultaneous carry gen- 
eration by means of two cascade-outputs (P and G) for the 
four bits in the package. When used in conjunction with the 
DM54S182/DM74S182 full carry look-ahead circuits, high- 
speed arithmetic operations can be performed. The typical 
addition times shown below illustrate how little time is re- 
quired for addition of longer words, when full carry look- 
ahead is employed. The method of cascading 1 82 circuits 
with these ALU’s to provide multi-level full carry look-ahead 
is illustrated under typical applications data for the 
DM54S1 82/DM74S1 82. (Continued) 


Features 

■ Arithmetic operating modes: 

Addition 

Subtraction 

Shift operand A one position 

Magnitude comparison 

Plus twelve other arithmetic operations 

■ Logic function modes: 

EXCLUSIVE-OR 

Comparator 

AND, NAND, OR, NOR 

Plus ten other logic operations 

■ Full look-ahead for high-speed operations on long 
words 
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General Description (Continued) 

If high speed is not important, a ripple-carry input (C n ) and a 
ripple-carry output (C n + 4) are available. However, the rip- 
ple-carry delay has also been minimized so that arithmetic 
manipulations for small word lengths can be performed 
without external circuitry. 

These circuits will accommodate active-high or active-low 
data, if the pin designations are interpreted as shown below. 
Subtraction is accomplished by 1’s complement addition, 
where the 1 ’s complement of the subtrahend is generated 
internally. The resultant output is A — B — 1, which requires 
an end-around or forced carry to provide A — B. 

The SI 81 can also be utilized as a comparator. The A = B 
output is internally decoded from the function outputs (FO, 
FI, F2, F3) so that when two words of equal magnitude are 
applied at the A and B inputs, it will assume a high level to 
indicate equality (A = B). The ALU should be in the subtract 
mode with C n = H when performing this comparison. The A 
= B output is open-collector so that it can be wire-AND 
connected to give a comparison for more than four bits. The 
carry output (C n +4) can also be used to supply 


relative magnitude information. Again, the ALU should be 
placed in the subtract mode by placing the function select 
inputs S3, S2, SI, SO at L, H, H, L, respectively. 

These circuits have been designed to not only incorporate 
all of the designer’s requriements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean 
variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select in- 
puts (SO, Si, S2, S3) with the mode-control input (M) at a 
high level to disable the internal carry. The 16 logic func- 
tions are detailed in Tables 1 and 2 and include exclusive- 
OR, NAND, AND, NOR, and OR functions. 

ALU SIGNAL DESIGNATIONS 

The DM54S1 81 /DM74S1 81 can be used with the signal 
designations of either Figure 1 or Figure 2. 

The logic functions and arithmetic operations obtained with 
signal designations as in Figure 1 are given in Table I; those 
obtained with the signal designations of Figure 2 are given 
in Table II. 


Number 

of 

Bits 

Typical 

Addition Times 

Package Count 

Carry Method 
Between 
ALU’s 

Arithmetic/ 
Logic Units 

Look Ahead 
Carry Generators 

1 to 4 

20 ns 

1 

0 

None 

5 to 8 

30 ns 

2 

0 

Ripple 

9 to 16 

30 ns 

3 or 4 

1 

Full Look-Ahead 

17 to 64 

50 ns 

5 to 16 

2 to 5 

Full Look-Ahead 


Pin Number 

2 

i 


Q 

EB 

EB 

19 

18 

9 

10 

11 

13 

7 

16 

15 

17 

Active-High Data (Table 1) 

Kalll 

□ 

E9 

EB 

m 

m 

A3 

B3 

FO 

FI 

F2 

F3 

Cn 

C n + 4 

X 

Y 

Active-Low Data (Table II) 

C 7 ! 

E3 

□ 

m 

m 

m 

A3 

B3 

FO 

FI 

F2 

F3 

C n 

Cn + 4 

P 

G 


Input 

C n 

Output 
C n + 4 

Active-High Data 
(Figure 1) 

Active-Low Data 
(Figure 2) 

iKB 


A £ B 

A ^ B 

III 

i 

A ^ B 

A <; B 

BB 


A :£ B 

A <: B 

H 

■■ 

A ^ B 

A :£ B 
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General Description (Continued) 


( 8 )- 


(2) 

1 

(D 

(23) (22) (21) (20) 

1 1 1 1 

(19) (18) 

IL 


AO 

Cn 

BO 








(14) 

K 

FO 

FI 





(9) (10) (11) (13) (16) 


(17) (15) 


1(3) (4) (1) (2) (14) (15) (5) (6) 


YO XO Y1 XI Y2 X2 Y3 X3 


(13) 


C n +x 

T 

( 12 ) 


Cn+y 

T 


Cn+i 


( 11 ) 

FIGURE 1 
TABLE l 


T 

(9) 


(7) 


•( 10 ) 


TL/F/6473-2 


Active High Data 


selection 

M = H 
Logic 
Functions 

M = L; Arithmetic Operations 

S3 

S2 

SI 

SO 



L 

L 

L 

L 

F = A 

F = A 

F = A Plus 1 

L 

L 

L 

H 

F = A + B 

F = A + B 

F = (A + B) Plus 1 

L 

L 

H 

L 

F = AB 

F = A + B 

F = (A + B) Plus 1 

L 

L 

H 

H 

F = 0 

F = Minus 1 (2’s Compl) 

F = Zero 

L 

H 

L 

L 

F = AB 

F = A Plus AB 

F = A Plus AB Plus 1 

L 

H 

L 

H 

F = B 

F = (A 4- B) Plus AB 

F = (A + B) Plus AB Plus 1 

L 

H 

H 

L 

F = A © B 

F = A Minus B Minus 1 

F = A Minus B 

L 

H 

H 

H 

F = AB 

F = AB Minus 1 

F = AB 

H 

L 

L 

L 

F = A + B 

F = A Plus AB 

F = APIusAB Plusl 

H 

L 

L 

H 

F = A © B 

F = A Plus B 

F = A Plus B Plus 1 

H 

L 

H 

L 

F = B 

F = (A + B) Plus AB 

F = (A + B) Plus AB Plusl 

H 

L 

H 

H 

F = AB 

F = AB Minus 1 

F = AB 

H 

H 

L 

L 

F = 1 

F = A Plus A* 

F = A Plus A Plus 1 

H 

H 

L 

H 

F = A + B 

F = (A + B) Plus A 

F = (A + B) Plus A Plusl 

H 

H 

H 

L 

F = A + B 

F = (A + B) Plus A 

F = (A + B) Plus A Plusl 

H 

H 

H 

H 

F = A 

F = A Minus 1 

F = A 


•Each bit is shifted to the next more significant position. 
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General Description (Continued) 


(2) (1) (23) (22) (21) (20) (19) (18) 


AO 

- c n 

■ UL 

BO 

A1 B1 A2 B2 

A3 B3 




S181 

A = B 

(14) 

- M 

FO 

FI 

F2 F3 C n +4 

G P 


Y 

(9) 

T 

(10) 

Y Y 1 

(11) (13) (16) 

0 0 

(17) (15) 


(3) (4) (1) (2) (14) (15) (5) (6) 


GO PO G1 PI G2 P2 G3 P3 


Gp— (10) 


Cn+x 

Cn+y 

Cn+z 

"1 

(12) 

1 

(11) 

1 

(9) 


TABLE II 


S3 S2 SI SO 


M = H 
Logic 
Functions 


L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 


F = AB 
F = A + B 
F = 1 


F = A + B 
F = B 


F = A © B 
F = A + B 
F = AB 
F = A © B 
F = B 
F = A + B 
F = 0 

F = A + AB 
F = AB 


Active Low Data 


M = L: Arithmetic Operations 



F = A Minus 1 
F = AB Minus 1 
F = AB Minus 1 
F = Minus 1 (2’s Compl) 
F = A Plus (A + B) 

F = AB Plus (A + B) 

F = A Minus B Minus 1 
F = A + B 
F = A Plus (A + B) 

F = A Plus B 
F = AB Plus (A + B) 

F = A + B 
F = A Plus A* 

F = AB Plus A 
F = AB Plus A 
F = A 


F = A 
F = AB 
F = AB 
F = Zero 

F = A Plus (A + B) Plus 1 
F = AB Plus (A + B) Plus 1 
F = A Minus B 
F = (A + B) Plus 1 
F = A Plus (A + B) Plus 1 
F = A Plus B Plus 1 
F = AB Plus (A + B) Plus 1 
F = (A + B) Plus 1 
F = A Plus A Plus 1 
F = AB Plus A Plus 1 
F = AB Plus A Plus 1 
F = A Plus 1 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Nc 

contained in this datasheet. Refer to the associated be 
reliability electrical test specifications document. ta 

Supply Voltage 7 V P a 

Input Voltage 5.5V ^ 

Output Voltage (A = B Output) 5.5V ^ 

Operating Free Air Temperature Range 
DM54S — 55°Cto +125°C 

DM74S 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


DM54S181 


Note: The “Absolute Maximum Ratings ” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VoH 

High Level Output 
Voltage (A = B Output) 

lOH 

High Level Output 
Current (All Except A = B) 

lOL 

Low Level Output Current 

t a 

Free Air Operating 
Temperature 


DM74S181 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 




Input Clamp Voltage 


High Level Output 
Current (A = B Output) 

High Level Output 
Voltage (All Except A = B) 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 



Conditions 

Vcc = Min, l| = -18 mA 

V C c = Min, V 0 = 5.5V 


V||_ - Max, Vih = Min 


Vcc ~ Min, Ioh = Max 

DM54 

V|]_ = Max, Vih = Min 

DM74 

Vcc = Min, Iql = Max 


V|h = Min, V|(_ = Max 


V C c = Max, V| = 5.5 V 

Vcc = Max 

Mode 

V| = 2.7V 

A or B 


S 


Carry 

V C c = Max 

Mode 

V| = 0.5V 

AorB 


S 


Carry 

Vcc = Max (Note 2) 

Vcc = Max (Note 3) 


Typ 

(Note 1) 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured for the following conditions: A. SO through S3, M, and A inputs at 4.5V, all other inputs grounded and all outputs open. B. SO through S3 
and M inputs at 4.5V, all other inputs grounded and all outputs open. 
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Switching Characteristics Vcc = 5V, Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

From 

(Input) 

To 

(Output) 

DM54/74 

S181 

Units 

R|_ = 2800, 
C L = 15 pF 

R l = 2800, 
Cl = 50 pF 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 


Cn 

C n + 4 


10.5 


14 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


10.5 


14 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV, SO = 
S3 = 4.5V 
SI = S2 = OV 
(SUM mode) 

Any A 
or B 

C n + 4 


18.5 


22 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


18.5 


22 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV, SO = 

S3 = OV 

SI = S2 = 4.5V 

(DIFF mode) 

Any A 
or B 

C n + 4 


23 


27 

ns 

l PHL 

Propagation Delay Time, 
High-to-Low Level Output 


23 


27 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 


Cn 

Any F 


12 


14 

ns 

l PHL 

Propagation Delay Time, 
High-to-Low Level Output 


12 


14 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV, SO = 
S3 = 4.5V 
SI = S2 = OV 
(SUM mode) 

Any A 
or B 

G 


12 


15 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


12 


15 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV, SO = 
S3 = OV 
SI = S2 = 4.5V 
(DIFF mode) 

Any A 
or B 

G 


15 


19 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


15 


20 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV, SO = 
S3 = 4.5V 
SI = S2 = OV 
(SUM mode) 

Any A 
or B 

P 

I 


12 


15 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


12 


15 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV, SO = 
S3 = OV 
SI = S2 = 4.5V 
(DIFF mode) 

Any A 
or B 

D 


15 


19 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


15 


20 

IpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV, SO = 
S3 = 4.5V 
SI = S2 = OV 
(SUM mode) 

Aj or Bj 

Fj 


16.5 


20 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


16.5 


20 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV, SO = 
S3 = OV 
SI = S2 = 4.5V 
(DIFF mode) 

Aj or Bj 

Fj 


20 


24 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


22 


24 

IpLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = 4.5V 
(logic mode) 

Aj or Bj 

Fj 


20 


24 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


22 


24 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

M = OV, SO = 
S3 = OV 
SI = S2 = 4.5V 
(DIFF mode) 

Any A 
or B 

■ 


23 


26 

ns 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 


30 


33 
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Parameter Measurement Information 


Logic Mode Test Table 




Function Inputs: SI = 

S2 = M = 4.5V, SO = S3 = OV 



Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Waveform 

Apply 

4.5V 

Apply 

GND 

Apply 

4.5V 

Apply 

GND 

tpLH 

A: 

D 

None 

None 

Remaining 

Pj 

Out-of-Phase 

tpHL 


A and B, C n 


tpLH 

Bj 

Ai 

None 

None 

Remaining 

— 

Out-of-Phase 

tpHL 


A and B, C n 

■fl 


SUM Mode Test Table 




Function Inputs: SO 

= S3 = 4.5V, SI 

> 

o 

II 

S 

II 

CM 

</) 

II 



Parameter 

Input 

Under 

Test 

Other input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

Apply 

Apply 

Apply 

Waveform 



4.5V 

GND 

4.5V 

GND 



tPLH 

A; 

Bj 

None 

Remaining 

n 

■M 

In-Phase 

tpHL 

n l 

A and B 


HR 

tpLH 

R; 

■■ 

None 

Remaining 

n 

— 

In-Phase 

fpHL 



A and B 


■i 

tPLH 

A; 

B, 

None 

None 

Remaining 

p 

In-Phase 

tpHL 


A and B, C n 


tpLH 

R; 

Aj 

None 

None 

Remaining 

p 

In-Phase 

tpHL 

D l 


A and B. C n 


tpLH 

A; 

None 


Remaining 

Remaining 

G 

In-Phase 

*PHL 

M l 

B 

A. C n 


tpLH 

B, 

None 


Remaining 

Remaining 

G 

In-Phase 

*PHL 

1 Id 

B 

A, C n 


tpLH 

CL 

None 

None 


All 

Any F 

In-Phase 

tPHL 

u n 


B 

or C n + 4 

tpLH 

A; 

None 


Remaining 

Remaining 

C n + 4 

Out-of-Phase 

fpHL 


D l 

B 

A, C n 

fpLH 

D 

None 


Remaining 

Remaining 

C n + 4 

Out-of-Phase 

tPHL 


B 

A. C n 















































































































Parameter Measurement Information (Continued) 


DIFF Mode Test Table 

Function Inputs: SI = S2 = 4.5V, SO = S3 = M = OV 


Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Waveform 

Apply 

4.5V 

Apply 

GND 

Apply 

4.5V 

Apply 

GND 

tpLH 


None 

Bi 

Remaining 

A 

Remaining 

B,C n 

Fi 

In-Phase 

tpHL 

tPLH 

D 

B 

None 

Remaining 

A 

Remaining 

B.C n 

Fj 

Out-of-Phase 

tPHL 

tpLH 

fl 

None 

Bi 

None 

Remaining 
A and B, C n 

P 

In-Phase 

tPHL 

tPLH 

Bi 

B 

None 

None 

Remaining 
A and B, C n 

P 

Out-of-Phase 

tpHL 

tpLH 

a 

Bi 

None 

None 

Remaining 
A and B, C n 

G 

In-Phase 

tpHL 

tPLH 

a 

None 

B 

None 

Remaining 
A and B, C n 

G 

Out-of-Phase 

tpHL 

tpLH 

a 

None 

B 

Remaining 

A 

Remaining 

B.C n 

m 

In-Phase 

tpHL 

tPLH 

a 

B 

None 

Remaining 

A 

Remaining 

B,C n 


Out-of-Phase 

tPHL 

tpLH 


None 

None 

All 

A and B 

None 

C n + 4 
or any F 

In-Phase 

tpHL 

*PLH 


Bi 

None 

None 

Remaining 
A, B, C n 

C n + 4 

Out-of-Phase 

tPHL 

tpLH 

B 

None 

B 

None 

Remaining 
A, B. C n 

C n + 4 

In-Phase 

tpHL 
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DM54S182/DM74S182 Look-Ahead Carry Generators 


General Description 

These circuits are high-speed, look-ahead carry generators, 
capable of anticipating a carry across four binary adders or 
groups of adders. They are cascadable to perform full look- 
ahead across n-bit adders. Carry, generate-carry, and prop- 
agate-carry functions are provided as shown in the pin des- 
ignation table. 

When used in conjunction with the 181 arithmetic logic unit, 
these generators provide high-speed carry look-ahead ca- 
pability for any word length. Each SI 82 generates the look- 
ahead (anticipated carry) across a group of four ALU's and, 
in addition, other carry look-ahead circuits may be employed 
to anticipate carry across sections of four look-ahead pack- 
ages up to n-bits. The method of cascading circuits to per- 
form multi-level look-ahead is illustrated under typical appli- 
cation data. 

Carry input and output of the ALU’s are in their true form, 
and the carry propagate (P) and carry generate (G) are in 
negated form; therefore, the carry functions (inputs, outputs, 


generate, and propagate) of the look-ahead generators are 
implemented in the compatible forms for direct connection 
to the ALU. Reinterpretations of carry functions, as ex- 
plained on the 181 data sheet are also applicable to and 
compatible with the look-ahead generator. Positive logic 
equations for the SI 82 are: 

C n + x = GO + PO C n 
C n + y = G1 + PI GO + PI PO C n 
C n + Z =G2 + P2G1 + P2 PI GO + P2 PI PO C n 
G = G3 (P3 + G2) (P3 + P2 + Gl) 

(P3 + P2 + PI + GO) 

P = P3 P2 PI PO 

Features 

■ Typical propagation delay time 7 ns 

■ Typical power dissipation 260 mW 


Connection Diagram 


Pin Designations 


Dual-In-Line Package 
INPUTS OUTPUTS 

V CC P2 G2 c n c n+x c n+y G Cn+z 

1 16 I 15 1 14 1 13 I 12 111 I 10 U 



I 1 I 2 I 3 I 4 I 5 I 6 r r 


Designation 

Pin Nos. 

G0.G1.G2, G3 

3, 1, 14,5 



PO, PI, P2, P3 

4, 2, 15, 6 

C n 

13 

Cn + x> C n + y, 
Cn + z 

12, 11,9 

G 

10 


P3 P GND 
' OUTPUT 


Function 

Active Low 
Carry Generate Inputs 

Active Low 

Carry Propagate Inputs 


Carry Input 


Carry Outputs 


Active Low 

Carry Generate Output 


Active Low 

Carry Propagate Output 


Supply Voltage 
Ground 


TL/F/6474-1 

Order Number DM54S182J or DM74S182N 
See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics” 

l n t Volt na 5 5V fefefe are not guaranteed at the absolute maximum ratings. 

' The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54S — 55°Cto +125°C 

DM74S 0°C to +70°C 

Storage Temperature Range -65°C to +150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54S182 

| DM74S182 j 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-1 



-1 

mA 

>0L 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| - -18 mA 



-1.2 

V 

VOH 

High Level Output 
Voltage 

Vcc Min, Ioh = Max 
Vil = Max, V|h = Min 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol - Max 
Vih = Min, Vil = Max 



0.5 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

Vcc = Max 
V | = 2.7V 

P0, PI or G3 



200 

juA 

P3 



100 

P2 



150 

Cn 



50 

GO, G2 



350 

G1 



400 

IlL 

Low Level Input 
Current 

Vcc = Max 
V| = 0.5V 

P0, PI orG3 



-8 

mA 

P3 



-4 

P2 



-6 

Cn 



-2 

GO, G2 



-14 

G1 



-16 

■os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-40 


-100 

mA 

DM74 

-40 


-100 

ICCH 

Supply Current with 
Outputs High 

Vcc = Max 
(Note 3) 

DM54 


39 

55 

mA 

DM74 


39 

55 

ICCL 

Supply Currents with 
Outputs Low 

Vcc = Max 
(Note 4) 

DM54 


69 

99 

mA 

DM74 


69 

109 

Note 1: All typicals are at Vcc = 5V, Ta = 25*C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icch is measured with all outputs open, inputs P3 and G3 at 4.5V, and all other inputs grounded. 

Note 4: Iccl is measured with all outputs open, inputs GO, G1, and G2 at 4.5V, and all other inputs grounded. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 280n 

Units 

Cl = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Min 

tpLH 

Propagation Delay Time 
Low to High Level Output 

mgsgasm 


7 


10 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 



7 


11 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

GNorPN 

toG 


7.5 


11 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

GNorPN 

toG 


10.5 


14 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

PN 
to P 


6.5 


10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

PN 
to P 


10 


14 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 



10 


13 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

■33EI119 


10.5 


14 

ns 
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DM54S194/DM74S194 

4-Bit Bidirectional Universal Shift Registers 


General Description 

These bidirectional shift registers are designed to incorpo- 
rate virtually all of the features a system designer may want 
in a shift register; they feature parallel inputs, parallel out- 
puts, right-shift and left-shift serial inputs, operating-mode- 
control inputs, and a direct overriding clear line. The register 
has four distinct modes of operation, namely: 

Parallel (broadside) load 

Shift right (in the direction Qa toward Qq) 

Shift left (in the direction Qp toward Qa) 

Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, SO 
and SI, high. The data are loaded into the associated flip- 
flops and appear at the outputs after the positive transition 
of the clock input. During loading, serial data flow is inhibit- 
ed. 


Shift right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and SI is low. 
Serial data for this mode is entered at the shift-right data 
input. When SO is low and SI is high, data shifts left syn- 
chronously and new data is entered at the shift-left serial 
input. 

Clocking of the flip-flop is inhibited when both mode control 
inputs are low. 

Features 

■ Parallel inputs and outputs 

□ Four operating modes: 

Synchronous parallel load 
Right shift 
Left shift 
Do nothing 

a Positive edge-triggered clocking 

□ Direct overriding clear 

□ Typical clock frequency 105 MHz 

□ Typical power dissipation 425 mW 


Connection Diagram 


Dual-In-Line Package 

OUTPUTS 



RIGHT 

SERIAL 


PARALLEL INPUTS 


LEFT 

SERIAL 


INPUT 


INPUT 


Order Number DM54S194J or DM74S194N 
See NS Package Number J16A or N16A 


TL/F/6475-1 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 

DM54S — 55°C to + 125°C 

DM74S 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

*CLK 

Clock Frequency (Note 1) 

fCLK 

Clock Frequency (Note 2) 

t W 

Pulse Width 

Clock 


(Note 3) 

Clear 

tsu 

Setup Time 

Mode 


(Note 3) 

Data 

tH 

Hold Time (Note 3) 

tREL 

Clear Release Time (Note 3) 

t a 

Free Air Operating Temperature 


DM54S194 


Nom 


5 


DM74S194 


Nom 





Note 1: C L = 15 pF. R L = 2800, T A = 25"C and V CC = 5V. 
Note 2: C L = 50 pF, R|_ = 2800, T A = 25"C and V C c = 5V. 
Note 3: T A = 25°C and V C c = 5V. 



Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Conditions 


Vcc = Min, l| = - 1 8 mA 


Vcc = Min, Ioh — Max 
V|(_ = Max, Vih = Min 


Vcc = Min, Iol = Max 
V|h = Min, V|i_ = Max 


V C c = Max, V t = 5.5V 


V C c = Max, V| = 2.7 V 


Vcc Max, V| = 0.5V 


Vcc = Max 
(Note 5) 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current 



DM54 

-40 

DM74 

-40 


Vcc = Max (Note 6) 


Note 4: All typicals are at Vcc = 5V, T A = 25°C. 

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 6: With all outputs open, inputs A through D grounded, and 4.5V applied to SO, SI, CLEAR, and the SERIAL inputs, Ice is tested with a momentary ground, 
then 4.5V applied to CLOCK. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 280H 


Symbol 

Parameter 

fMAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

l PHL 

Propagation Delay Time 
High to Low Level Output 


From (Input) 
To (Output) 


Function Table 


Inputs 


Serial 


Left Right 


C L = 15 pF 


C L = 50 pF 



Outputs 


Parallel 


B C 



Qa 

Qb 

Qc 

Qd 

L 

L 

L 

L 

Qao 

Qbo 

Qco 

Qdo 

a 

b 

c 

d 

H 

QAn 

QBn 

Qcn 

L 

QAn 

QBn 

Qcn 

QBn 

QCn 

QDn 

H 

QBn 

QCn 

QDn 

L 

Qao 

Qbo 

Qco 

Qdo 


H = High Level (steady state). L = Low Level (steady state). X = Don't Care (any input, including transitions), 
f = Transition from low to high level. 

a, b, c, d = The level of steady state input at inputs A, B, C, or D, respectively. 

Qao. Qbo. Qco. Qdo = The level of Qa, Qb. Qc. or Qo. respectively, before the indicated steady state input conditions were established. 
QAn, QBn. Qcn. Oon = The level of Qa, Qb. Qc respectively, before the most recent T transition of the clock. 


Logic Diagram 


(10) 

MODE SI 

CONTROL 

INPUTS (9) 



1 


(15) 

0[ 

(14) 

i * Qc 


3-89 


DM54S194/DM74S194 
























































Timing Diagram 


Typical Clear, Load, Right-Shift, Left-Shift, Inhibit, and Clear Sequences 


CLOCK n 

"L 

T_ri_rLrLrLr 

"L 


MODE SO Th" 

CONTROL . ” 






INPUTS S1 J H 










CLEAR 
SERIAL r 

[if 


Hh 1 



m 1 |L 

H 

DATA . 
INPUTS L 





m i — 

1 L | | fu — 1 


A 

Jh 

"L 






PARALLEL R 

L 







DATA. 
INPUTS c 

JT7 







- D 

L 







"o o' 
oo > 

1 1 1 
III! 









H 

[ h | 

r 

H 

1 L | 1 


nrn 


OUTPUTS . 

°c II] 









L | | I H 1 

Ih ” 1 1 

H 








lo D 


H | | | L f ] 

Th 1 l 1 

H 

-* INHIBIT — 



[— SHIFT RIGHT *- 


— SHIFT left-*- 



CLEAR LOAD CLEAR 

TL/F/6475-3 
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DM54S195/DM74S195 4-Bit Parallel Access 
Shift Registers 


General Description 

These 4-bit registers feature parallel inputs, parallel outputs, 
J-K serial inputs, shift/load control input, and a direct over- 
riding clear. All inputs are buffered to lower the input drive 
requirements. The registers have two modes of operation: 
Parallel (broadside) load 
Shift (in the direction Qa toward Qq) 

Parallel loading is accomplished by applying the four bits of 
data and taking the shift/load control input low. The data is 
loaded into the associated flip-flop and appears at the out- 
puts after the positive transition of the clock input. During 
loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
contro[ input is high. Serial data for this mode is entered at 
the J-Kjnputs. These inputs permit the first stage to perform 
as a J-K, D, or T-type flip-flop as shown in the truth table. 


The high-performance SI 95, with a 105 MHz typical shift 
frequency, is particularly attractive for very high-speed data 
processing systems. In most cases existing systems can be 
upgraded merely by using this Schottky-clamped shift regis- 
ter. 

Features 

■ Synchronous parallel load 

■ Positive-edge-triggered clocking 

■ Parallel inputs and outputs from each flip-flop 

■ Direct overriding clear 

■ J and K inputs to first stage 

■ Complementary outputs from last stage 

■ For use in high-performance: 

accumulators/processors 
serial-to-parallel, parallel-to-serial converters 

■ Typical clock frequency 105 MHz 

■ Typical power dissipation 350 mW 


Connection Diagram 



CLEAR J K A B C D GND 

, 9 , v v > 

SERIAL INPUTS PARALLEL INPUTS 

Order Number DM54S195J or DM74S195N 
See NS Package Number J16A or N16A 


TL/F/6476-1 
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DM54S195/DM74S195 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°Cto +125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

<OH 

High Level Output Current 

>OL 

Low Level Output Current 

fCLK 

Clock Frequency (Note 1) 

fCLK 

Clock Frequency (Note 2) 

tw 

Pulse Width 

Clock 


(Note 3) 

Clear 

tsu 

Setup Time 

Shift/ Load 


(Note 3) 

Data 

<H 

Data Hold Time (Note 3) 

tREL 

Shift/Load Release Time (Note 3) 


Clear Release Time (Note 3) 

t a 

Free Air Operating Temperature 


DM54S195 






DM74S195 







Note 1: C L « 15 pF, R L = 280n. T A = 25"C and V C c = 5V. 

Note 2: C L = 50 pF, R L = 280n, T A = 25"C and V C c = 5V. 

Note 3: T A - 25”C and V C c = 5V. 

Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current 


Conditions 


Vcc — Min, l| = — 18 mA 


Vcc = Min, Ioh = Max 
Vil = Max, Vih = Min 


Vcc = Min, Iol = Max 
V|h = Min, Vil = Max 


V C c = Max, V| = 5.5V 


V C c = Max, V| = 2.7V 


V C c = Max, V t = 0.5V 


V C c = Max 
(Note 5) 


Typ 

(Note 4) 



DM54 

-40 

DM74 

-40 



1 

mA 

50 

/utA 

-2 

mA 

-100 

mA 

-100 


109 

mA 


Vcc = Max (Note 6) 


Note 4: All typicals are at Vcc = 5V, T A = 25°C. 

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 6: With all inputs open, SHIFT/LOAD grounded, and 4.5V applied to the J, K, and data inputs, Ice is measured by applying a momentary ground, then 4.5V to 
the CLEAR and then applying a momentary ground then 4.5V to the CLOCK. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 280n 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock 
Frequency 


70 


60 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Any Q 


12 


15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Any Q 


16.5 


20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Any Q 


18.5 


23 

ns 


Function Table 


Inputs 

Outputs 

Clear 

Shift/ 

Load 

Clock 

Serial 

Parallel 

Qa 

Qb 

Qc 

Qd 

Qd 

J 

mm 

D 

B 

c 

D 

L 




X 



X 

X 

L 

L 

L 

L 

H 

H 




X 



c 

d 

a 

b 

c 

d 

d 

H 

H 



mm 



X 

X 

Qao 

Qbo 

Qco 

Qdo 

Qdo 

H 

H 

T 


U 

X 

X 

X 

X 

Qao 

Qao 

QBn 

Qcn 

Qcn 

H 

H 

r 


n 

X 

X 

X 

X 

L 

QAn 

©Bn 

Qcn 

Qcn 

H 

H 

t 

H 

n 

X 

MM 

X 

X 

H 

QAn 

QBn 

Qcn 

QCn 

H 

H 

T 

H 

H 

X 

n 

X 

X 

QAn 

QAn 

QBn 

Qcn 

QCn 


H = High Level (steady state), L = Low Level (steady state), X = Don’t Care (any input, including transitions) 
t = Transition from low to high level 

a, b, c, d = The level of steady state input at A, B, C, or D, respectively. 

Qao. Qbo. Qco. Qdo = The level of Qa, Qb. Qc. or Qd. respectively, before the indicated steady state input conditions were established. 
Q An . QBn, Qcn = The level of Q A , Qb, Qc. respectively, before the most recent transition of the clock. 


Logic Diagram 


SERIAL 

INPUT 


PARALLEL INPUTS 


J K A 



PARALLEL OUTPUTS 


3 
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DM54S240/DM74S240, DM54S241/DM74S241, 
DM54S244/DM74S244 Octal TRI-STATE® 
Buffers/Line Drivers/Line Receivers 


General Description 

These buffers/line drivers are designed to improve both the 
performance and PC board density of TRI-STATE buffers/ 
drivers employed as memory-address drivers, clock drivers, 
and bus-oriented transmitters/receivers. Featuring 400 mV 
of hysteresis at each low current PNP data line input, they 
provide improved noise rejection and high fanout outputs, 
and can be used to drive terminated lines down to 133fl. 

Features 

■ TRI-STATE outputs drive bus lines directly 

■ PNP inputs reduce DC loading on bus lines 

■ Hysteresis at inputs improves noise margins 


Typical Iol (sink current) 

54S 48 mA 
74S 64 mA 

Typical Ioh (source current) 

54S -12 mA 

74S -15 mA 

Typical propagation delay times 
Inverting 4.5 ns 
Noninverting 6 ns 
Typical enable/disable times 9 ns 
Typical power dissipation (enabled) 
Inverting 450 mW 
Noninverting 538 mW 


Connection Diagrams 

Dual-In-Line Package 

Vcc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

1 20 1 19 1 18 1 17 1 16 1 15 1 14 1 13 1 12 111 


Dual-ln-Line Package 

V CC 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 


IBsaKOiDBEQlKEaKaiEaiEBlEaDl 




t 


8 



|1 |2 | 3 | 4 | 5 | 6 |7 |8 | 9 | 10 

1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

Imp 



Order Number DM54S240J, 
DM74S240WM or DM74S240N 
See NS Package Number 
J20A, M14B or N20A 


1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

TL/I 

Order Number DM54S241 J 
or DM74S241N 
See NS Package Number 
J20A or N20A 


Dual-ln-Line Package 

Vff 2t3 1 V 1 344 1Y2 2A3 1Y3 342 1Y4 2A1 



1G 1A1 2Y4 1 A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

Order Number DM54S244J, 
DM74S244WM or DM74S244N 
See NS Package Number 
J20A, M14B or N20A 
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DM54S240/DM74S240/DM54S241/DM74S241/DM54S244/DM74S244 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S -55°C to + 125°C 

DM74S 0°Cto +70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

V CC 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Symbol 


Vi 



Input Clamp Voltage 


Hysteresis (V T+ - Vj-) 


High Level Output Voltage 


Low Level Output Voltage 


Off-State Output Current, 
High Level Voltage Applied 


Off-State Output Current, 
Low Level Voltage Applied 


Input Current at Maximum 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Conditions 


Vcc = Min, l| = -18 mA 


Vcc = Min 


V C c = 4.75V, V| H = 2V 
V|i_ = 0.8V, Iqh = — 1 mA 


Vcc Min, V|h = 2 V 
V| L = 0.8V, l 0H = -3 mA 


Vcc = Min, V|h = 2 V 
V| L = 0.5V, Iqh = Max 


Vcc = Min Iol = Max 
V| L = 0.8V, V| H = 2V 


Vcc = Max 
V| L = 0.8V 
V| H = 2 V 


Vcc = Max 


Vcc = Max 


Vcc = Max 


V 0 = 2.4V 


V 0 = 0.5V 


V| = 5.5V 


V| = 2.7V 


V| = 0.5V 
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Electrical Characteristics 

over recommended operating free-air temperature range (unless otherwise noted) (Continued) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

los 

Short Circuit Output Current 

Vcc = Max (Note 2) 

-50 


-225 

mA 

•cc 

Supply 

Current 

Outputs 

High 

DM54S240 


80 

123 

mA 

DM74S240 


80 

135 

DM54S24 1,244 


95 

147 

DM74S241 , 244 


95 

160 

Outputs 

Low 

DM54S240 


100 

145 

DM74S240 


100 

150 

DM54S241 , 244 


120 

170 

DM74S241 , 244 


120 

180 

Outputs 

Disabled 

DM54S240 


100 

145 

DM74S240 


100 

150 

DM54S241 , 244 


120 

170 

DM74S24 1,244 


120 

180 

Note 1: All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time and duration should not exceed one second. 

Switching Characteristics Vcc = 5V, Ta = 25°C(See Section I for Test Waveforms and Output Load) 

Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C(. = 45 pF 
r l = 9on 

DM54/74S240 

2 

7 

ns 

DM54/74S241, 244 

2 

9 

tpHL 

Propagation Delay Time 
High to Low Level Output 

C L = 45 pF 
Rl = 90fl 

DM54/74S240 

2 

7 

ns 

DM54/74S241, 244 

2 

9 

tpZL 

Output Enable Time to 
Low Level 

Cl = 45 pF 
Rl = 9on 

DM54/74S240 

3 

15 

ns 

DM54/74S241, 244 

3 

15 

tpZH 

Output Enable Time to 
High Level 

C L = 45 pF 
Rl = 90ft 

DM54/74S240 

2 

10 

ns 

DM54/74S241, 244 

3 

12 

tpLZ 

Output Disable Time 
from Low Level 

C L = 5 pF 
Rl = 9on 

DM54/74S240 

4 

15 

ns 

DM54/74S241, 244 

2 

15 

tpHZ 

Output Disable Time 
from High Level 

C L = 5 pF 
Rl = 90ft 

DM54/74S240 

2 

9 

ns 

DM54/74S241, 244 

2 

9 

tPLH 

Propagation Delay Time 
Low to High Level Output 

C L = 150 pF 
Rl = 9on 

DM54/74S240 

3 

10 

ns 

DM54/74S241, 244 

4 

12 

tPHL 

Propagation Delay Time 
High to Low Level Output 

C L = 150 pF 
Rl = 9on 

DM54/74S240 

3 

10 

ns 

DM54/74S241, 244 

4 

12 

*PZL 

Output Enable Time to 
Low Level 

C L = 150 pF 
Rl = 90ft 

DM54/74S240 

6 

21 

ns 

DM54/74S241, 244 

6 

21 

tpZH 

Output Enable Time to 
High Level 

C L = 150 pF 
Rl = 9on 

DM54/74S240 

4 

12 

ns 

DM54/74S241 , 244 

4 

15 
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DM54S251/DM74S251 TRI-STATE® 1 of 8 Line 
Data Selector/Multiplexer 


General Description 

These data selectors/multiplexers contain full on-chip bina- 
ry decoding to select one-of-eight data sources, and feature 
a strobe-controlled TRI-STATE output. The strobe must be 
at a low logic level to enable these devices. The TRI-STATE 
outputs permit direct connection to a common bus. When 
the strobe input is high, both outputs are in a high-imped- 
ance state in which both the upper and lower transistors of 
each totem pole output are off, and the output neither drives 
nor loads the bus significantly. When the strobe is low, the 
outputs are activated and operate as standard TTL totem- 
pole outputs. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con- 
trol circuitry is designed so that the average output disable 
time is shorter than the average output enable time. 


Features 

■ TRI-STATE version of SI 51 

■ Interface directly with system bus 

■ Perform parallel-to-serial conversion 

■ Permit multiplexing from N-lines to one line 

■ Complementary outputs provide true and inverted data 

■ Max no. of common outputs 

54S 39 
74S 129 

■ Typical propagation delay time (D to Y) 8 ns 

■ Typical power dissipation 275 mW 


Connection Diagram 


Function Table 


DATA INPUTS DATA SELECT 

Vcc D4 D5 D6 D7 A B C 



TL/F/6480-1 

Order Number DM54S251 J or DM74S251N 
See NS Package Number J16A or N16A 


Inputs 

Outputs 

Select 

Strobe 

Y 

W 

C 

B 

A 

S 


X 

X 

X 

H 

Z 

z 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

dT 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


H = High Logic Level, L = Low Logic Level 
X = Don’t Care, Z = High Impedance (Off) 

DO, D1 . . . D7 = The Level of the respective D input 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54S251 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

■OH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating T emperature 


DM74S251 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Typ 

(Note 1) 


Symbol 

Parameter 

V, 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

v OL 

Low Level Output Voltage 

ll 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input 

1 IL 

Low Level Input Current 

■OZH 

Off-State Output Current 
with High Level 
Output Voltage Applied 

■ozl 

Off-State Output Current 
with Low Level 
Output Voltage Applied 

■os 

Short Circuit 
Output Current 

■cc 

Supply Current 


Conditions 


Vcc = M in . I| = — 18 mA 


Vcc = Min, Ioh = Max 
V|l = Max, V|h = Min 


Vcc = Min, Iql = Max 
V|h = Min, V|i_ = Max 


V C c = Max, V ( = 5.5V 


V C c = Max, V| = 2.7V 


Vcc = Max, V, = 0.5V 


Vcc = Max, Vo = 2.4 
V|H = Min, Vil = Max 


Vcc = Max, Vo = 0.5 
V|H = Min, Vil = Max 


V C c = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc - 5V, Ta “ 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with the outputs open and all inputs at 4.5V. 



DM54 

-40 

DM74 

-40 




0.5 

V 

1 

mA 

50 

ju.A 

-2 

mA 

50 

nA 

-50 

IjlA 

-100 


-100 


85 

mA 
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Switch 

Tig Characteristics at Vcc = 5V and Ta = 25 °c (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R u = 2800 

Units 

Cl = 15 pF 

Cl = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A, B, orC 
(4 Levels) to V 


18 


21 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

A, B, orC 
(4 Levels) to Y 


19.5 


23 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A, B, orC 
(3 Levels) to W 


15 


18 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

A, B, or C 
(3 Levels) to W 


13.5 


17 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

DtoY 


12 


15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

D to Y 


12 


15 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

DtoW 


7 


10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

DtoW 


7 


10 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Strobe 

toY 




19.5 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Strobe 

toY 




21 

ns 

*PHZ 

Output Disable Time 
to High Level Output (Note 1) 

Strobe 

toY 


8.5 



ns 

tPLZ 

Output Disable Time 
to Low Level Output (Note 1) 

Strobe 

toY 


14 



ns 

tpZH 

Output Enable Time 
to High Level Output 

Strobe 

toW 




19.5 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Strobe 

toW 




21 

ns 

tPHZ 

Output Disable Time 
to High Level Output (Note 1) 

Strobe 

toW 


8.5 



ns 

*PLZ 

Output Disable Time 
to Low Level Output (Note 1) 

Strobe 

toW 


14 



ns 

Note 1: C L = 5 pF. 
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DM54S253/DM74S253 


Dual TRI-STATE® 1 of 4 Line Data Selectors/Multiplexers 


General Description 

Each of these Schottky-clamped data selectors/multiplex- 
ers contains inverters and drivers to supply fully comple- 
mentary, on-chip, binary decoding data selection to the 
AND-OR gates. Separate output control inputs are provided 
for each of the two four-line sections. 

The TRI-STATE outputs can interface directly with data 
lines of bus-organized systems. With all but one of the com- 
mon outputs disabled (at a high impedance state), the low 
impedance of the single enable output will drive the bus line 
to a high or low logic level. 


Features 

■ TRI-STATE version of Si 53 with same pin-out 

■ Schottky-diode-clamped transistors 

■ Permits multiplexing from N lines to 1 line 

■ Performs parallel-T-serial conversion 

■ Strobe/output control 

■ High fan-out totem-pole outputs 

■ Typical propagation delay 

From data to output 6 ns 
From select to output 12 ns 

■ Typical power dissipation 275 mW 


Connection Diagram 


Dual-ln-Line Package 

OUTPUT 



TL/F/6481-1 

Order Number DM54S253J or DM74S253N 
NS Package Number J16A or N16A 


Function Table 


Select 

Inputs 

Data Inputs 

Output 

Control 

Output 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

Z 

D 

D 

L 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


Address inputs A and B are common to both sections. 

H = High Level, L = Low Level, X = Don’t Care, Z = High Impedance 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics” 

. . w lt c cw are not guaranteed at the absolute maximum ratings. 

npu o age The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range //je conditions for actual device operation. 

DM54S — 55°C to + 125”C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54S253 

DM74S253 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

>OH 

High Level Output Current 



-2 



-6.5 

mA 

>OL 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

v, 

Input Clamp Voltage 

Vcc = Min. I| = -18 mA 



-1.2 

V 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max, V|h = Min 

DM54 

2.4 

3.4 


v 

DM74 

2.4 

3.2 



VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|(_| = Min, V||_ = Max 



0.5 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

V CC = Max, V| = 2.7V 



50 

juA 

IlL 

Low Level Input 
Current 

V C c = Max, V| = 0.5V 



-2 

mA 

■OZH 

Off-State Output Current with 
High Level Output 
Voltage Applied 

Vcc = Max, Vo = 2.4V 
V|h = Min, V||_ = Max 



50 

juA 

l0ZL 

Off-State Output Current with 
Low Level Output 
Voltage Applied 

Vcc = Max, Vo = 0.5V 
V|h = Min, V|i_ = Max 



-50 

jj.A 

'OS 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-40 


-100 


DM74 

-40 


-100 


icc 

Supply Current 

Vcc = Max (Note 3) 


55 

70 

mA 

Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all outputs open. 


3-103 


DM54S253/DM74S253 








































DM54S253/DM74S253 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 280H 

Units 

C L = 15 pF 

Cl = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

toY 


9 


12 

ns 

fPHL 

Propagation Delay Time 
High to Low Level Output 

Data 

toY 


9 


12 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select 

toY 


18 


21 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select 

toY 

■ 

18 


21 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output Control 
toY 


16.5 


19.5 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output Control 
toY 


18 


21 

ns 

tpHZ 

Output Disable Time to 
High Level Output (Note 1) 

Output Control 
toY 


9.5 



ns 

tpLZ 

Output Disable Time 
to Low Level Output (Note 1 ) 

Output Control 
toY 


15 



ns 


Note 1: Cl = 5 pF. 


Logic Diagram 



TL/F/6481-2 
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DM54S257/DM74S257, DM54S258/DM74S258 
TRI-STATE® Quad 1 of 2 Data Selectors/Multiplexers 


General Description 

These Schottky-clamped high-performance multiplexers 
feature TRI-STATE outputs that can interface directly with 
data lines of bus-organized systems. With all but one of the 
common outputs disabled (at a high impedance state), the 
low impedance of the single enabled output will drive the 
bus line to a high or low logic level. To minimize the possibil- 
ity that two outputs will attempt to take a common bus to 
opposite logic levels, the output enable circuitry is designed 
such that the output disable times are shorter than the out- 
put enable times. 

This TRI-STATE output feature means that n-bit (paralleled) 
data selectors with up to 258 sources can be implemented 
for data buses. It also permits the use of standard TTL reg- 
isters for data retention throughout the system. 


Features 

■ TRI-STATE versions SI 57, SI 58, with same pin-outs 

■ Schottky-clamped for significant improvement in A-C 
performance 

■ Provides bus interface from multiple sources in high- 
performance systems 

■ Average propagation delay from data input 

5257 4.8 ns 

5258 4 ns 

■ Typical power dissipation 

5257 320 mW 

5258 280 mW 


Connection Diagrams 


OUTPUT 


Dual-ln-Llne Package 

INPUTS 


V CC CONTROL A4 


INPUTS 

OUTPUT _ 

B4 Y4 A3 


OUTPUT 
B3 Y3 



OUTPUT 


OUTPUT 


Dual-In-Line Package 

INPUTS INPUTS 


VCC CONTROL A4 


OUTPUT 
B4 Y4 A3 


OUTPUT 
B3 Y3 



INPUTS INPUTS 

TL/F/6482-1 

Order Number DM54S258J or DM74S258N 
See NS Package Number J16A or N16A 


INPUTS 


OUTPUT 

TL/F/6482-2 


Function Table 


Inputs 

Output Y 

Output 

Control 

Select 

A 

B 

S257 

S258 

H 

X 

X 

X 

Z 

Z 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


H = High Level, L = Low Level, X = Don’t Care 
Z = High Impedance (off) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54S257 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

T A 

Free Air Operating Temperature 


DM74S257 








’S257 Electrical Characteristics 

over recommended operating free air temperature (unless otherwise noted) 


Conditions 


v cc = Min, l| = -18 mA 


Vcc = Min, Ioh = Max DM54 
V| L = Max, V| H = Min DM74 


Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 


Vcc = Max, V, = 5.5V 


Vcc = Max 
V| = 2.7V 


Vcc = Max, 
V| = 0.5V 


Vcc = Max, Vo = 2.4V 
Vih = Min, V||_ = Max 


Vcc = Max, Vo = 0.5V 
Vih = Min, V||_ = Max 


Vcc = Max 
(Note 2) 




Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Off-State Output Current 
with High Level Output 
Voltage Applied 


Off-State Output Current with 
Low Level Output 
Voltage Applied 


Short Circuit 
Output Current 



DM54 

-40 

DM74 

-40 


Icch Supply Current with Outputs High Vcc = Max (Note 3) 


Iccl Supply Current with Outputs Low Vcc = Max (Note 3) 


Iccz Supply Current with Outputs Disabled Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5 V, T* = 25'C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Icc is measured with all outputs open and all possible inputs grounded, while achieving the stated output conditions. 


100 


100 


68 mA 
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’S257 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 280H 

Units 

C L = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 


7.5 


11 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 


6.5 


10 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 


15 


16 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 


15 


16 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 
Control to V 


19.5 


23 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 
Control to Y 


21 


24 

ns 

tpHZ 

Output Disable Time 
to High Level Output (Note 1) 

Output 
Control to Y 


8.5 



ns 

tpLZ 

Output Disable Time 
to Low Level Output (Note 1) 

Output 
Control to Y 


14 



ns 

Note 1: Cl = 5 pF. 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54S258 

DM74S258 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 


V|H 

High Level Input Voltage 

2 



2 



mm 

V|L 

Low Level Input Voltage 



0.8 



0.8 

■3 

'OH 

High Level Output Current 



-2 



-6.5 

mA 

>OL 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

’S258 Electrical Characteristics 

over recommended operating free air temperature (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min- 1| = -18 mA 



-1.2 

V 

Voh 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|l = Max, V|h = Min 

DM54 

■a 

3.4 


v 

DM74 

■a 

3.2 



VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, Vil = Max 



lEH 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 

m 


1 

mA 

IlH 

High Level Input 
Current 

Vcc = Max, 
V| = 2.7V 

Select 



100 


Other 



50 


IlL 

Low Level Input 
Current 

Vcc = Max, 
V| = 0.5V 

Select 



-4 


Other 



-2 
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’S258 Electrical Characteristics 

over recommended operating free air temperature (unless otherwise noted) (Continued) 


Symbol 

Parameter 

Conditions 


■OZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

Vcc = Max. Vo = 2.4V 
V|h = Min, V|l = Max 


•OZL 

Off-State Output Current with 
Low Level Output 
Voltage Applied 

V C c = Max, V 0 = 0.5V 
V|h = Min, V||_ = Max 


■os 

Short Circuit 

V C c = Max 

DM54 


Output Current 

(Note 2) 

DM74 

■CCH 

Supply Current with 
Outputs High 

Vcc = Max 
(Note 3) 


■CCL 

Supply Current with 
Outputs Low 

V C c = Max 
(Note 3) 


■ccz 

Supply Current with 
Outputs Disabled 

Vcc = Max 
(Note 3) 



Typ 

(Note 1) 



Max 

Units 

50 

ju.A 

-50 

jliA 

-100 


-100 


56 

mA 

81 

mA 

87 

mA 


Note 1: All typicals are at Vcc = 5V, T* = 25“C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured with all outputs open and all possible inputs grounded, while achieving the stated output conditions. 

’S258 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 



Propagation Delay Time 
Low to High Level Output 

Propagation Delay Time 
High to Low Level Output 

Propagation Delay Time 
Low to High Level Output 

Propagation Delay Time 
High to Low Level Output 

Output Enable Time 
to High Level Output 

Output Enable Time 
to Low Level Output 

Output Disable Time 
to High Level Output (Note 1) 

Output Disable Time 
to Low Level Output (Note 1) 


From (Input) 
To (Output) 


Data to 
Output 


Data to 
Output 


Select to 
Output 


Select to 
Output 


Output 
Control to Y 


Output 
Control to Y 


Output 
Control to Y 


Output 
Control to Y 


R l = 2800 


Cl = 15 pF C L = 50 pF 
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DM54S280/DM74S280 9-Bit Parity Generators/Checkers 


General Description 

These universal, nine-bit parity generators/checkers utilize 
Schottky-clamped TTL high-performance circuitry, and fea- 
ture odd/even outputs to facilitate operation of either odd or 
even parity applications. The word-length capability is easily 
expanded by cascading. 

The S280 can be used to upgrade the performance of most 
systems utilizing the DM74180 parity generator/checker. Al- 
though the S280 is implemented without expander inputs, 
the corresponding function is provided by the availability of 
all input at pin 4, and no internal connection at pin 3. This 
permits the S280 to be substituted for the 180 in existing 
designs to produce an identical function, even if S280’s are 
mixed with existing 180’s. 


Input buffers are provided so that each input represents 
only one normal 74S load, and full fan-out to 10 normal 
Series 74S loads is available from each of the outputs at 
low logic levels. A fan-out to 20 normal Series 74S loads is 
provided at high logic levels, to facilitate connection of un- 
used inputs to used inputs. 

Features 

■ Generates either odd or even parity for nine data lines 

■ Cascadable for N-bits 

■ Can be used to upgrade existing systems using MSI 
parity circuits 

■ Typical data-to-output delay — 14 ns 


Connection Diagram 


Vcc 


Dual-ln-Llne Package 

INPUTS 



INPUTS 


INPUT EVEN 


Order Number DM54S280J, DM74S280M or DM74S280N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Number of Inputs (A 
Thru 1) that are High 

Outputs 

2 Even 2 Odd 

0, 2, 4, 6, 8 
1,3,5, 7,9 

H L 

L H 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°Cto +125°C 

DM74S 0°Cto +70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

>OH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 



DM54S280 


Nom 


5 


DM74S280 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 


Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current 


Conditions 


Vcc = Min . I| = -18mA 


Vcc = Min, Ioh = Max 
V||_ = Max, Vih = Min 


Vcc = Min, Iol = Max 
Vih = Min, Vil - Max 


Vcc = Max, V| = 5.5V 


V C c = Max, V| = 2.7V 


Vcc = Max, V| = 0.5V 


Vcc = Max 
(Note 2) 


Vcc Max (Note 3) 


Typ 

(Note 1) 


DM54 

-40 

DM74 

-40 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with all inputs grounded and all outputs open. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 



Logic Diagram 
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Typical Applications 

Three S280’s can be used to implement a 25-line parity 3-input (SI 35) exclusive-OR gate for 18 or 27-line parity ap- 
generator/checker. This arrangement will provide parity in plications. 

typically 25 ns. (See Figure 1.) Longer word lengths can be implemented by cascading 

As an alternative, the outputs of two or three parity genera- S280’s. As shown in Figure 2, parity can be generated for 

tors/checkers can be decoded with a 2-input (S86) or word lengths up to 81 bits in typically 25 ns. 



TL/F/6483-3 

FIGURE 1. 25-Line Parity/Generator Checker 



TL/F/6483-4 

FIGURE 2. 81-Llne Parity/Generator Checker 
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National 
Semiconductor 
Corporation 

DM54S283/DM74S283 4-Bit Binary Adders 
with Fast Carry 

Features 

■ Full-carry look-ahead across the four bits 

■ Systems achieve partial look-ahead performance with 
the economy of ripple carry 

■ Typical add times 
Two 8-bit words 15 ns 
Two 16-bit words 30 ns 

■ Typical power dissipation 510 mW 


Connection Diagram 


Dual-ln-Llne Package 

Vcc B3 A3 13 A4 B4 14 C4 



TL/F/6484-1 

Order Number DM54S283J or DM74S283N 
See NS Package Number J16A or N16A 


General Description 

These full adders perform the addition of two 4-bit binary 
numbers. The sum (2) outputs are provided for each bit and 
the resultant carry (C4) is obtained from the fourth bit. 
These adders feature full internal look ahead across all four 
bits. This provides the system designer with partial look- 
ahead performance at the economy and reduced package 
count of a ripple-carry implementation. 

The adder logic, including the carry, is implemented in its 
true form meaning that the end-around carry can be accom- 
plished without the need for logic or level inversion. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The “Absolute Maximum Ratings ’’ are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics" 

. . v .. 5 5V table are not guaranteed at the absolute maximum ratings. 

npu age . The “Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54S — 55°C to +125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54S283 

DM74S283 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output 
Current (Output C4) 



-0.5 



-0.5 

mA 

High Level Output 
Current (Other Outputs) 



-1 



-1 

lOL 

Low Level Output 
Current (Output C4) 



10 



10 

mA 

Low Level Output 
Current (Other Outputs) 



20 



20 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -18 mA 



-1.2 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min 
Ioh = Max 
V|i_ = Max 
V|h = Min 

DM54 

2.5 

3.4 



DM74 

2.7 

3.4 


V 

Vol 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|l = Max 



0.5 

V 

h 

Input Current @ Max 
Input Voltage 

Vcc Max, V, = 5.5V 



1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.7V 



50 

p.A 

IL 

Low Level Input Current 

V C c = Max, V| = 0.5V 



-2 

mA 

■os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

C4 Output 

-20 


-100 


Other Outputs 

-40 


-100 

mA 

Icci 

Supply Current 

Vcc = Max (Note 3) 


80 

120 

mA 

ICC2 

Supply Current 

Vcc = Max (Note 4) 


95 

160 

mA 

Note 1: All typicals are at Vcc = 5V, = 25'C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icci is measured with all outputs open, all B inputs low and all other inputs at 4.5V. 

Note 4: Icc 2 is measured with all outputs open and all inputs at 4.5V. 
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Switching Characteristics atv cc 

= 5 V and T A = 25° 

Symbol 

Parameter 

From (Input) 
To (Output) 

tPLH 

Propagation Delay Time 

CO to 


Low to High Level Output 

El or 22 

tPHL 

Propagation Delay Time 

CO to 


High to Low Level Output 

21 or 22 

tPLH 

Propagation Delay Time 

CO to 


Low to High Level Output 

23 

tPHL 

Propagation Delay Time 

CO to 


High to Low Level Output 

23 

tPLH 

Propagation Delay Time 

CO to 


Low to High Level Output 

24 

tPHL 

Propagation Delay Time 

CO to 


High to Low Level Output 

24 

tPLH 

Propagation Delay Time 

Aj, B| 


Low to High Level Output 

to S| 

tPHL 

Propagation Delay Time 

A;, B| 


High to Low Level Output 

to S, 

tPLH 

Propagation Delay Time 

CO to 


Low to High Level Output (Note 1 ) 

24 

tPHL 

Propagation Delay Time 

CO to 


High to Low Level Output (Note 1 ) 

24 

tPLH 

Propagation Delay Time 

Aj, Bj 


Low to High Level Output (Note 1) 

to C4 

tPHL 

Propagation Delay Time 

A it Bj 


High to Low Level Output (Note 1 ) 

to C4 


5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 280H 


C L = 15 pF 


Min 



Note 1: R u = 560fl. 

Function Table 


Output 


When CO = H 


When C2 = H 


C2 

C4 



H = High Level, L = Low Level L/W 0 J 

Note: Input conditions at A1 , B1 , A2, B2, and CO are used to determine outputs 21 and 22 and the value of the internal carry C2. The values at C2, A3, B3, A4, and 
B4 are then used to determine outputs 23, 24, and C4. 
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Logic Diagram 

S283 



3 
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DM54S299/DM74S299 

TRI-STATE® 8-Bit Universal Shift/Storage Registers 


Description 

This Schottky TTL eight-bit universal register features multi- 
plexed inputs/outputs to achieve full eight bit data handling 
in a single 20-pin package. Two function-select inputs and 
two output-control inputs can be used to choose the modes 
of operation listed in the function table. 

Synchronous parallel loading is accomplished by taking 
both function-select lines, SO and SI, high. This places the 
TRI-STATE outputs in a high-impedance state, which per- 
mits data that is applied on the input/output lines to be 
clocked into the register. Reading out of the register can be 
accomplished while the outputs are enabled in any mode. A 
direct overriding input is provided to clear the register 
whether the outputs are enabled or off. 


Connection Diagram 


Features 

■ Multiplexed inputs/outputs provide improved bit 
density 

■ Four modes of operation: 

Hold (Store) Shift Left 

Shift Right Load Data 

■ TRI-STATE outputs drive bus lines directly 

■ Can be cascaded for N-bit word lengths 

■ Operates with outputs enabled or at high Z 

■ Guaranteed shift (clock) frequency 50 MHz 

■ Typical power dissipation 700 mW 


Dual-ln-Llne Package 

SHIFT SHIFT 

LEFT RIGHT 

V CC SI SL QH' H/QhF/Q f D/Q D B/Ob CLOCK SR 

I 20 I 19 



SO gT G2 g/Qq e/q e c/q c A/Qa Q A ' clear gnd 

OUTPUT 

CONTROLS 

Order Number DM54S299J or DM74S299N 
See NS Package Number J20A or N20A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S -55°C to + 125°C 

DM74S 0°Cto+70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

DM54S299 

DM74S299 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current (Qa thru Qh) 



-2 



-6.5 

mA 

High Level Output Current (Qa', Qh') 



-0.5 



-0.5 

>OL 

Low Level Output Current (Qa thru Qh) 



20 



20 

mA 

High Level Output Current (Qa-. Qh') 



6 



6 

fCLK 

Clock Frequency (Note 2) 

0 

70 

50 

0 

70 

50 

MHz 

fCLK 

Clock Frequency (Note 3) 

0 

60 

40 

0 

60 

40 

MHz 

tw 

Pulse Width (Note 5) 

Clock High 

10 



10 



ns 

Clock Low 

10 



10 



Clear Low 

10 



10 



tsu 

Setup Time 
(Notes 4 & 5) 

Select 

15T 



15 1 



ns 

Data High 

7t 



7t 



Data Low 

5t 



5 T 



tH 

Hold Time (Notes 4 & 5) 

5 T 



5t 



ns 

tREL 

Clear Release Time (Note 5) 

lot 



iot 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: The symbol ( T ) indicates the rising edge of the clock pulse is used for reference. 
Note 2: C L = 15 pF, R L = 280SI, T A = 25°C and V cc = 5V. 

Note 3: C L = 50 pF, R L = 2800, T A = 25“C and V C c = 5V. 

Note 4: Data includes the two serial inputs and the eight input/output data lines. 

Note 5: T A = 25”C and V cc = 5V. 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, I| = -18 mA 



-1.2 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ - Max, V|h = Min 

Qa thru Qh 

2.4 

3.2 


V 

Qa-, Qh' 

2.7 

3.4 


VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|i_ = Max 



0.5 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

< < 
- o 
II O 
ro II 

^ 2 
s 

A thru H, 
SO, SI 



100 

juA 

Any Other 



50 


Note 1: All typicals are at Vcc = 5V, T A = 25’C. 
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DM54S299/DM74S299 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) (Continued) 


Symbol 


l|L 


Conditions 


Typ 

(Note 1) 


Low Level Input 
Current 


Off-State Output Current with 
High Level Output Voltage 
Applied (Qa thru Qh) 


Off-State Output Current with 
Low Level Output Voltage 
Applied (Qa thru Qh) 


Short Circuit Output 
Current (Qa thru Qh) 


Short Circuit Output 
Current (Qa-, Qh') 


Supply Current 


Vqc = Max 
V| = 0.5V 


Clock, Clear 


SO, SI 


Other 


Vqc = Max, Vo = 2.4V 
Vih = Min, V|l = Max 


Vqq = Max, V 0 = 0.5V 
Vih = Min, V||_ = Max 


Vqq = Max 
(Note 2) 


Vqq = Max 
(Note 2) 


Vqq = Max 


DM54 

-40 

DM74 

-40 

DM54 

-20 

DM74 

-20 




Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Max 

Units 

-2 

mA 

-0.5 

-0.25 


100 

jaA 

-250 

jliA 

-100 


-100 

-100 


-100 

225 

mA 


Switching Characteristics atv cc 


Symbol 

Parameter 

f MAX 

Maximum Clock 
Frequency 

tpLH 

Propagation Delay Time 

Low to High Level Output (Note 2) 

tPHL 

Propagation Delay Time 

High to Low Level Output (Note 2) 

*PLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPHL 

Propagation Delay Time 

High to Low Level Output (Note 2) 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time 
to High Level Output 

tpZL 

Output Enable Time 
to Low Level Output 

tpHZ 

Output Disable Time 
to High Level Output (Note 1) 

tpLZ 

Output Disable Time 
to Low Level Output (Note 1) 


5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 2800 (Note 2) 


From (Input) 
To (Output) 


Clock to 
Q A ' or Qh' 


Clock to 
Qa' or Qh' 


Clock to 
Qa thru Qh 


Clock to 
Qa thru Qh 


Clear to 
Q a - or Q h - 


Clear to 
Qa thru Qh 


G1,G2 to 
Qa thru Qh 


G1, G2 to 
Qa thru Qh 


G1, G2 to 
Qa thru Qh 


G1, G2 to 
Qa thru Qh 


Cl = 15 pF 


C L = 50 pF 



Note 1: C L = 5 pF. 

Note 2: Rl = IKft for delays measured to Qa' and Qh'. 

Note 3: For testing f^AX all outputs are loaded simultaneously. 
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Function Table 



Inputs 

Inputs/Outputs 

Outputs 

Mode 

Clear 

Function 

Select 

Output 

Control 

Clock 

Serial 

A/Qa 

B/Qb C/Qc D/Q d E/Qe f/q f G/Q g 

H/Qh 

Qa- Qh' 



SI 

SO 

Git 

G2t 


SL 

SR 










Clear 

n 

X 

L 

B 

B 

X 

X 

D 

L 

L 

L 

L 

L 

L 

L 

L 

IBI 

■9 

L 

X 

Efl 

H 

X 

X 

91 

L 

L 

L 

L 

L 

L 

L 

L 

BH 

Hold 

H 

L 

L 

B 

B 

n 

□ 

D 

Qao 

Qbo 

Qco 

Qdo 

Qeo 

Qfo 

Qgo 

Qho 

o 

> 

o 

o 

X 

o 

H 

X 

X 

19 

19 

99 


Q 

Qao 

Qbo 

Qco 

Qdo 

Qeo 

Qfo 

Qgo 

Qho 

D 

> 

o 

O 

X 

o 

Shift Right 

H 

B 


B 

B 

n 

□ 

D 

H 

Qao 

QBn 

Qcn 

QDn 

QEn 

QFn 

QGn 

H Qcn 

H 

■9 


19 

19 

91 

m 

a 

L 

QAn 

Q Bn 

QCn 

QDn 

QEn 

QFn 

QGn 

L QGn 

Shift Left 

H 

H 

D 

D 

D 

n 

H 

X 

QBn 

Qcn 

Q Dn 

QEn 

QFn 

QGn 

QHn 

H 


H 

H 

■9 

19 

19 

99 

L 

X 

QBn 

Qcn 

QDn 

QEn 

QFn 

QGn 

QHn 

L 


Load 

H 

H 

_H] 

X 


T 

□ 

B 

a 

b 

C 

d 

e 

f 

g 

h 



tWhen one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential operation or 
clearing of the register is not affected 

a...h = the level of the steady-state input at inputs A through H, respectively. These data are loaded into the flip-flops while the flip-flop outputs are isolated 
from the input/output terminals. 

Qao-Qho = The output logic level of Ox before the indicated input conditions were established. 

H = high level, L = low logic level, X = either low or high logic level 

QAn-QHn = Tho output logic level before the active transition ( f ) of the clock input. 
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Logic Diagram 



National 
Semiconductor 
Corporation 

DM54S373/DM74S373, DM54S374/DM74S374 
TRI-STATE® Octal D-Type Transparent Latches 
and Edge-Triggered Flip-Flops 

General Description 

These 8-bit registers feature totem-pole TRI-STATE outputs 
designed specifically for driving highly-capacitive or relative- 
ly low-impedance loads. The high-impedance state and in- 
creased high-logic-level drive provide these registers with 
the capability of being connected directly to and driving the 
bus lines in a bus-organized system without need for inter- 
face or pull-up components. They are particularly attractive 
for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight latches of the DM54/74S373 are transparent 
D-type latches meaning that while the enable (G) is high the 
Q outputs will follow the data (D) inputs. When the enable is 
taken low the output will be latched at the level of the data 
that was set up. 

The eight flip-flops of the DM54/74S374 are edge-triggered 
D-type flip-flops. On the positive transition of the clock, the 
Q outputs will be set to the logic states that were set up at 
the D inputs. 

Schmitt-trigger buffered inputs at the enable/clock lines 
simplify system design as ac and dc noise rejection is im- 


Order Number DM54S373J, 
DM74S373WM or 
DM74S373N 

See NS Package Number 
J20A, M20B or N20A 


TL/F/6486-1 


Order Number DM54S374J, 
DM74S374WM or 
DM74S374N 

See NS Package Number 
J20A, M20B or N20A 


TL/F/6486-2 


Connection Diagrams 


Dual-ln-Line Package 


ENABLE 

V cc 8Q 80 7D 7Q 60 60 50 5Q G 


■B 

■ 

|HC1 

s 

IHD 

m 


l— D Q 

I — C G 

OE 

12 | 11 
Y 

B 

S3 

m 

m mmm 

US 

r— D 0 

“ -C Q 

OE 

1 


h \ 3 

10 ID 

8Q 8D 

| 19 | 18 

I 4 I 5 I 6 I 7 I 8 1 

2D 2Q 3Q 3D 4D 4C 

Dual-ln-Line Package 

7D 70 60 6D 5D 5 

| 17 | 16 j 15 | 14 | 13 

9 | 10 

GNO 

CLOCK 
12 | 11 



| 3 | 4 | 5 | 6 i 7 | 8 | 9 jlO 

OUTPUT 10 ID 20 20 3Q 3D 40 40 GND 

CONTROL 


proved by typically 400 mV due to the input hysteresis. A 
buffered output control input can be used to place the eight 
outputs in either a normal logic state (high or low logic lev- 
els) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. 
The output control does not affect the internal operation of 
the latches or flip-flops. That is, the old data can be retained 
or new data can be entered even while the outputs are off. 

Features 

■ Choice of 8 latches or 8 D-type flip-flops in a single 
package 

■ TRI-STATE bus-driving outputs 

■ Full parallel-access for loading 

■ Buffered control inputs 

■ Clock/Enable input has hysteresis to improve noise re- 
jection 

■ P-N-P input reduce D-C loading on data lines 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S -55°C to + 125°C 

DM74S 0°C to + 70°C 


Storage Temperature Range -65°C to + 150°C 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Function Tables 


DM54/74S373 
Truth Table 


DM54/74S374 
Truth Table 


Output 

Control 


Output 

Control 
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’S373 Recommended Operating Conditions (See Section 1 for Test Waveforms and Output Load) 



Note 2: C|_ = 15 pF, R L = 28011, T A = 25°C and V C c = 5V. 
Note 3: T A = 25"C and V C c = 5V. 


’S373 Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 4) 

Max 

Units 

v. 

Input Clamp Voltage 

Vcc = Min. i| = —18 mA 



-1.2 

V 

VOH 

High Level Output 
Voltage 

Vcc — Min 
Ioh = Max 
V| L = Max 
Vih = Min 

DM54 

mu 

CO 


I 

DM74 

m 

3.2 


v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|i_ = Max 



0.5 

S 

ll 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.7V 



50 

juA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.5V 



-250 

/aA 

l0ZH 

Off-State Output 
Current with High 
Level Output 
Voltage Applied 

Vcc = Max, Vo = 2.4V 
V|h = Min, V||_ = Max 



50 

jliA 

!ozh 

Off-State Output 
Current with Low 
Level Output 
Voltage Applied 

Vcc = Max, Vo = 0.5V 
Vih = Min, Vil = Max 



-50 

/aA 

'OS 

Short Circuit 
Output Current 

Vcc = Max 
(Note 5) 

DM54 

-40 


-100 

mA 

DM74 

-40 


-100 

icc 

Supply Current 

Vcc = Max 

Outputs High or Low 


105 

160 

mA 

Outputs Disabled 



190 


Note 4: All typicals are at Vcc = 5V, T A = 25’C. 

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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’S373 Switching Characteristics at v cc = 5VandT A = 25°c 

(See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

tpLH 

Propagation Delay Time Low 
to High Level Output 

Data to 
Any Q 

tpHL 

Propagation Delay Time High 
to Low Level Output 

Data to 
Any Q 

tpLH 

Propagation Delay Time Low 
to High Level Output 

Enable to 
Any Q 

tPHL 

Propagation Delay Time High 
to Low Level Output 

Enable to 
Any Q 

IPZH 

Enable Time to 
High Level Output 

Output Control 
to Any Q 

tpZL 

Output Enable Time to 
Low Level Output 

Output Control 
to Any Q 

{ PHZ 

Output Disable Time to 
High Level Output (Note 1) 

Output Control 
to Any Q 

tpLZ 

Output Disable Time to 
Low Level Output (Note 1 ) 

Output Control 
to Any Q 


R L = 2800 


C[_ = 15 pF Cl = 50 pF 



Note 1: Cl = 5 pF 


’S374 Recommended Operating Conditions 

(See Section 1 for Test Waveforms and Output Load) 


DM54S374 



Norn 

Max 

Min 

Norn 

Max 

5 

5.5 

4.75 

5 

5.25 




Note 1: The 
Note 2: Cl : 
Note 3: C L = 
Note 4: T A : 


Data Setup Time (Notes 1 and 4) 


Data Hold Time (Notes 1 and 4) 


Free Air Operating Temperature 


symbol ( T ) indicates the rising edge of the clock pulse is used for reference. 
= 15 pF, R l = 280fi, T a = 25°C and V C c = 5V. 

= 50 pF, R l = 2800, T a = 25”C and V C c = 5V. 

= 25°C and V C c = 5V. 
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’S374 Electrical Characteristics 

over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = —18 mA 



-1.2 


VOH 

High Level Output 
Voltage 

Vcc = Min 
Ioh = Max 
V||_ = Max 
V|n = Min 

DM54 

2.4 

CO 


I 

DM74 

m 

3.2 


VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, Vil = Max 



0.5 


l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

Ih 

High Level Input 
Current 

V C c = Max, V| = 2.7 V 



50 

p.A 

l|L 

Low Level Input 
Current 

Vcc = Max, V| = 0.5V 



-250 

ju,A 

l0ZH 

Off-State Output 
Current with High 
Level Output 
Voltage Applied 

Vcc = Max, Vo = 2.4V 
V|h '= Min, V|i_ = Max 



50 

fxA 

lOZL 

Off-State Output 
Current with Low 
Level Output 
Voltage Applied 

V C c = Max, V 0 = 0.5V 
V|h = Min, V|(_ = Max 



-50 

/xA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-40 


-100 

mA 

DM74 

-40 


-100 

lee 

Supply Current 

Vcc - Max 

Outputs High 



110 

mA 

Outputs Low 


90 

140 

Outputs Disabled 



160 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


’S374 Switching Characteristics at v cc = 5VandT A = 25°c 

(See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 280fl 

Units 

Cl = 15 pF 

C L = 50 pF 

Min 

Max 

Min 

Max 

fMAX 

Maximum Clock Frequency 



75 


75 

MHz 

tPLH 

Propagation Delay Time Low 
to High Level Output 

Clock to 
Any Q 


15 


15 

ns 

tpHL 

Propagation Delay Time High 
to Low Level Output 

Clock to 
Any Q 


17 


20 

ns 

tpZH 

Output Enable Time to 
High Level Output 

Output Control 
to Any Q 


15 


17 

ns 

tpZL 

Output Enable Time to 
Low Level Output 

Output Control 
to Any Q 


18 


23 

ns 

tpHZ 

Output Disable Time from 
High Level Output (Note 1) 

Output Control 
to Any Q 


9 



ns 

tPLZ 

Output Disable Time from 
Low Level Output (Note 1 ) 

Output Control 
to Any Q 


12 



ns 


Note 1: Cl = 5 pF 
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DM54S381/DM74S381 


22 


National 

Semiconductor 

Corporation 


DM54S381/DM74S381 Arithmetic Logic 
Unit/Function Generator 


General Description 

The ’S381 is a Schottky TTL arithmetic logic unit (ALU)/ 
function generator that performs eight binary arithmetic/log- 
ic operations on two 4-bit words as shown in the function 
table. These operations are selected by the three function- 
select lines (SO, SI, S2). A full carry look-ahead circuit is 
provided for fast, simultaneous carry generation by means 
of two cascade outputs (P and G) for the four bits in the 
package. The method of cascading 54S182/74S182 look- 
ahead carry generators with these ALU’s to provide multi- 
level full carry look-ahead is illustated under typical applica- 
tions data for the ’SI 82. The typical addition times shown 
illustrate the short delay time required for addition of longer 
words when full look-ahead is employed. The exclusive-OR, 
AND, or OR function of two Boolean variables is provided 
without the use of external circuitry. Also, the outputs can 
be either cleared (low) or preset (high) as desired. 


Features 

■ A fully parallel 4-Bit ALU in 20-pin package for 0.300- 
inch row spacing 

■ Ideally suited for high-density economical processors 

■ Parallel inputs and outputs and full look-ahead provide 
system flexibility 

■ Arithmetic and logic operations selected specifically to 
simplify system implementation: 

A minus B 
B minus A 
A plus B 

and five other functions 

■ Schottky-clamped for high performance 

1 6-bit add time . . . 26 ns typ using look-ahead 
32-bit add time ... 34 ns typ using look-ahead 


Connection Diagram 

Dual-ln-Line Package 

INPUTS OUTPU TS 

V CC A2 B2 A3 B3 C n p § F3 F2 

I 20 1 19 lie I 17 lie 1 15 1 14 1 13 1 12 111 


Pin Designations 



|1 |2 | I 4 |s |e |7 |» |» |« 

A1 B1 AO BO SO SI S2 FO FI GND 

INPUTS OUTPUTS 

TL/F/6487-1 

Order Number DM54S381 J or DM74S381N 
See NS Package Number J20A or N20A 

Function Table 


Designation 

Pin Nos. 

Function 

A3, A2, A1, AO 

17, 19, 1,3 

Word A Inputs 

B3, B2, B1.B0 

16, 18, 2,4 

Word B Inputs 

S2, SI, SO 

7, 6,5 

Function-Select 

Inputs 

Cn 

15 

Carry Input for 
Addition, Inverted 
Carry Input for 
Subtraction 

F3, F2, FI, FO 

12, 11,9,8 

Function Outputs 

P 

14 

Inverted Carry 
Propagate Output 

G 

13 

Inverted Carry 
Generated Output 

V CC 

20 

Supply Voltage 

GND 

10 

Ground 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54S381 

DM74S381 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

MB 

V|H 

High Level Input Voltage 

2 



2 



59 

V|L 

Low Level Input Voltage 



0.8 



0.8 

55 

>OH 

High Level Output Current 



-1 



-1 

mA 

>OL 

Low Level Output Current 



20 



20 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min. h = -18 mA 



-1.2 


VoH 

High Level Output 
Voltage 

Vcc — Min 
Ioh = Max 
V|l = Max 
Vih = Min 

DM54 

2.4 

3.4 


■ 

DM74 

2.7 

3.4 


VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 




5 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

< < 
— o 
II O 
ro II 

^ 2 
s 

Any S 



50 

ju.A 

Cn 



250 

Any Other 



200 

l|L 

Low Level Input 
Current 

Vcc = Max 
V| = 0.5V 

Any S 



-2 

mA 

Cn 



-8 

Any Other 



-6 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-40 


-100 

mA 

DM74 

-40 


-100 

>cc 

Supply Current 

Vcc = Max 


105 

160 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


3-129 















































































































DM54S38 1 /DM74S38 1 


Switching Characteristics at Vcc — 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

2800 



Symbol 

Parameter 

From (Input) 
To (Output) 

Cl = 

15 pF 

CL = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 

Onto 
Any F 


17 


19 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cn to 
Any F 


17 


19 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

AorB 

toG 


20 


23 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A or B 
toG 


20 


23 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

A or B 
toP 


18 


21 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A or B 
to P 


18 


21 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Aj or Bj 
to Fj 


27 


30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Aj or Bj 
to Fj 


25 


27 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

S to 
Any 


30 


33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Sto 

Any 


30 


33 

ns 
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DM54S381/DM74S381 



DM54S940/DM74S940/DM54S941/DM74S941 




National 

Semiconductor 

Corporation 


DM54S940/DM74S940, DM54S941/DM74S941 Octal 
TRI-STATE® Buffers/Line Drivers/Line Receivers 


General Description 

These buffers/line drivers are designed to improve both the 
performance and PC board density of TRI-STATE buffers/ 
drivers employed as memory-address drivers, clock drivers, 
and bus-oriented transmitters/receivers. Featuring 400 mV 
of hysteresis at each low current PNP data line input, they 
provide improved noise rejection and high fanout outputs, 
and can be used to drive terminated lines down to 1330, 

Features 

■ TRI-STATE outputs drive bus lines directly 

■ PNP inputs reduce DC loading on bus lines 

■ Hysteresis at inputs improves noise margins 


Typical Iol (sink current) 

54S 48 mA 
74S 64 mA 

Typical Ioh (source current) 

54S -12 mA 
74S -15 mA 

Typical propagation delay times 

Inverting 4.5 ns 

Noninverting 6 ns 

Typical enable/disable times 9 ns 

Typical power dissipation (enabled) 

Inverting 450 mW 

Noninverting 538 mW 


Connection Diagrams 


Dual-ln-Llne Package 

V CC 2G 1V1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

1 20 1 19 1 18 1 17 1 16 1 15 I 14 1 13 1 12 111 


Dual-ln-Llne Package 

V cc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

Lo 1 19 1 18 1 17 1 16 1 15 1 14 1 13 1 12 111 



1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

TL/F/6480-1 

Order Number DM54S940J or 74S940N 
See NS Package Number J20A or N20A 


1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

TL/F/6488-2 

Order Number DM54S941 J or 74S941N 
See NS Package Number J20A or N20A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54S — 55°C to + 125°C 

DM74S 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absoulte Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM54S 


Symbol 

Parameter 

V<X 

Supply Voltage 

Vih 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

>OH 

High Level Output Current 

>OL 

Low Level Output Current 

t a 

Free Air Operating 
Temperature 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Symbol 


Typ 

(Note 1) 




Parameter 

Conditions 

Input Clamp Voltage 

V C c = Min, l| = -18 mA 

Hysteresis (Vj+ -Vj_) 

Vcc = Min 

High Level Output Voltage 

V C c = 4.75 V, V| H = 2V 
V|i_ = 0.8V, Iqh = — 1 mA 

DM74 


Vcc = Min, V|h = 2V 
V|l = 0.8V, Iqh = -3 mA 


Vcc = Min, Vih = 2V 
V|L = 0.5V, Iqh Max 

Low Level Output Voltage 

Vcc = Min 
Iol = Max 

DM54 


Vil = 0.8V 
V,H = 2 V 

DM74 

Off-State Output Current, 

Vcc = Max 

V 0 = 2.4V 

High Level Voltage Applied 

V| L = 0.8V 


Off-State Output Current, 
Low Level Voltage Applied 

V, H = 2V 

V 0 = 0.5V 

Input Current at Maximum 
Input Voltage 

V CC = Max V| = 5.5V 

High Level Input Current 

V C c = Max V| = 2.7 V 

Low Level Input Current 

Vcc Max V| = 0.5V 

Any A 



Any G 

Short Circuit Output Current 

Vcc = Max (Note 2) 




3-133 


DM54S940/DM74S940/DM54S941/DM74S941 


















































































































DM54S940/DM74S940/DM54S941/DM74S941 


Electrical Characteristics 

over recommended operating free-air temperature range (unless otherwise noted) (Continued) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Icc 

Supply Current 

Outputs High 

DM54S940 


80 

123 





DM74S940 


80 

135 





DM54S941 


95 

147 





DM74S941 


95 

160 




Outputs Low 

DM54S940 


100 

145 





DM74S940 


100 

150 

mA 




DM54S941 


120 

170 




DM74S941 


120 

180 




Outputs Disabled 

DM54S940 


100 

145 





DM74S940 


100 

150 





DM54S941 


120 

170 





DM74S941 


120 

180 



Note 1: All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time and duration should not exceed one second. 


Switching Characteristics Vcc = 5V, Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 45 pF 
R|_ = 90n 

DM54/74S940 

2 

7 

ns 

DM54/74S941 

2 

9 

tpHL 

Propagation Delay Time 
High to Low Level Output 

C|_ = 45 pF 
R|_ = 90ft 

DM54/74S940 

2 

7 

ns 

DM54/74S941 

2 

9 

tpZL 

Output Enable Time to 
Low Level 

C L = 45 pF 
R|_ = 90ft 

DM54/74S940 

3 

15 

ns 

DM54/74S941 

3 

15 

tpZH 

Output Enable Time to 
High Level 

C L = 45 pF 
R|_ = 90fl 

DM54/74S940 

2 

10 

ns 

DM54/74S941 

3 

12 

tpLZ 

Output Disable Time 
from Low Level 

C|_ = 5 pF 
R|_ = 90ft 

DM54/74S940 

4 

15 

ns 

DM54/74S941 

2 

15 

tpHZ 

Output Disable Time 
from High Level 

C L = 5 pF 
R l = 90ft 

DM54/74S940 

2 

9 

ns 

DM54/74S941 

2 

9 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 150 pF 
Rl = 90fl 

DM54/74S940 

3 

10 

ns 

DM54/74S941 

4 

12 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Cl =150 pF 
R l = 90ft 

DM54/74S940 

3 

10 

ns 

DM54/74S941 

4 

12 

tpZL 

Output Enable Time to 
Low Level 

Cl = 150 pF 
Rl = 90ft 

DM54/74S940 

6 

21 

ns 

DM54/74S941 

6 

21 

tpZH 

Output Enable Time to 
High Level 

C L = 150 pF 
Rl = 900 

DM54/74S940 

4 

12 

ns 

DM54/74S941 

4 

15 
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2J 


National 

Semiconductor 

Corporation 


DM2502/DM2502C, DM2503/DM2503C, DM2504/DM2504C 
Successive Approximation Registers 


General Description 


The DM2502, DM2503 and DM2504 are 8-bit and 12-bit 
TTL registers designed for use in successive approximation 
A/D converters. These devices contain all the logic and 
control circuits necessary (in combination with a D/A con- 
verter) to perform successive approximation analog-to-digi- 
tal conversions. 

The DM2502 has 8 bits with serial capability and is not ex- 
pandable. 

The DM2503 has 8 bits and is expandable without serial 
capability. 

The DM2504 has 12 bits with serial capability and expanda- 
bility. 

All three devices are available in ceramic DIP and molded 
Epoxy-B DIPs. The DM2502, DM2503 and DM2504 operate 
over — 55°C to +125°C; the DM2502C, DM2503C and 
DM2504C operate over 0°C to +70°C. 


Features 

■ Complete logic for successive approximation A/D con- 
verters 

■ 8-bit and 1 2-bit registers 

■ Capable of short cycle or expanded operation 

■ Continuous or start-stop operation 

■ Compatible with D/A converters using any logic code 

■ Active low or active high logic outputs 

■ Use as general purpose serial-to-parallel converter or 
ring counter 






Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
2502,3,4 -55‘Cto + 125°C 

2502C, 3C, 4C 0°C to + 70°C 

Storage Temperature Range - 65°C to +1 50° C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 


DM2502 

DM2502C 

Units 



Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

M 

V| H 

High Level Input Voltage 

2 



2 



B3 

VlL 

Low Level Input Voltage 



0.8 



0.8 

V 

>OH 

High Level Output 
Current 



-0.48 



-0.48 

mA 

>OL 

Low Level Output Current 



9.6 



9.6 

mA 

fCLK 

Clock Frequency (Note 3) 

0 


15 

0 


15 

MHz 

t W 

Pulse Width 

Clock Low 

42 

30 


42 

30 


ns 


(Note 3) 

Clock High 

24 

17 


24 

17 


tsu 

Setup Time 

S Input 

16 

9 


16 

9 


ns 


(Note 3) 

D Input 

8 

4 


8 

4 


Ta 

Free Air Operating 
Temperature 

-55 


125 

0 


70 

°C 


DM2502 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

v OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, V|h = Min 

2.4 

3.6 


V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|l = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V|= 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

!> 
i Ti- 
ll «i 
o II 
o _ 
> > 

CP Input 



40 

/xA 

Others 



80 

IlL 

Low Level Input 
Current 

Vcc = Max 
V| = 0.4V 

CP Input 



-1.6 

mA 

Others 



-3.2 

>OS 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

2502 

-10 


-45 

mA 

2502C 

-10 


-45 

'CC 

Supply Current 

Vcc = Max 

2502 


65 

85 

mA 

2502C 


65 

95 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time. 
Note 3: T A = 25"C and Vcc = 5V. 









































































































































DM2502/DM2502C/DM2503/DM2503C/DM2504/DM2504C 


DM2502 Switching Characteristics 


at V<x = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

1 R|_ = 400ft, C L = 15 pF 

Units 

Min 

Max 

fMAX 

Maximum Clock Frequency 


15 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

CP to 
Output 

10 

38 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

CP to 
Output 

10 

28 

ns 


Recommended Operating Conditions 


Symbol 


I DM2503 

DM2503C 

Units 



Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input 
Voltage 

2 



2 



V 

V|L 

Low Level Input 
Voltage 



0.8 



0.8 

V 

>OH 

High Level Output 
Current 



-0.48 



-0.48 

mA 

■OL 

Low Level Output 
Current 



9.6 



9.6 

mA 

fCLK 

Clock Frequency 
(Note 1) 

0 


15 

0 


15 

MHz 

tw 

Pulse Width 

CP Low 

42 

30 


42 

30 


ns 


(Note 1) 

CP High 

24 

17 


24 

17 


tsu 

Setup Time 

S 

16 

9 


16 

9 


ns 


(Note 1) 

D 

8 

4 


8 

4 


Ta 

Free Air Operating 
Temperature 

-55 


125 

0 


70 

°C 


Note 1: T a = 25°C and V C c = 5V. 


DM2503 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc - Min, l| = — 12 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|l = Max, V|h = Min 

2.4 

3.6 


V 

Vol 

Low Level Output 
Voltage 

Vcc = Min. Iol = Max 
V|h = Min, V||_ = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

V C c = Max 
V, = 2.4V 

CP Input 



40 

p.A 

Others 



80 

IlL 

Low Level Input 
Current 

Vcc = Max 
V| = 0.4V 

CP Input 



-1.6 

mA 

Others 



-3.2 

los 

Short Circuit 
Output Current 

V C c = Max 
(Note 3) 

2503 

-10 


-45 

mA 

2503C 

-10 


-45 

Icc 

Supply Current 

V C c = Max 

2503 


60 

80 

mA 

2503C 


60 

90 


Note 2: All typicals are at Vqc = 5 V, T A =25”C. 

Note 3: Not more than one output should be shorted at a time. 






































































































































































DM2503 Switching Characteristics 

at Vcc = 5V and = 25°C {See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

R|_ = 400ft, Cl = 

15 pF 

Units 

To (Output) 

Min 

Max 

^MAX 

Maximum Clock Frequency 


15 


MHz 

tpLH 

Propagation Delay Time 

CP to 

10 

38 

ns 


Low to High Level Output 

Output 

tpHL 

Propagation Delay Time 

CP to 

10 

28 

ns 


High to Low Level Output 

Output 

tPLH 

Propagation Delay Time 

Eto 


19 

ns 


Low to High Level Output (Note 1) 

Q7 


tpHL 

Propagation Delay Time 

Eto 


24 

ns 


High to Low Level Output (Note 1) 

Q7 



Note 1: CP = high logic level, §=low logic level. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM2504 

DM2504C 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input 
Voltage 

2 



2 



V 

V|L 

Low Level Input 
Voltage 



0.8 



0.8 

V 

>OH 

High Level Output 
Current 



-0.48 



-0.48 

mA 

lOL 

Low Level Output 
Current 



9.6 



9.6 

mA 

f ClK 

Clock Frequency 
(Note 2) 

0 


15 

n 


15 

MHz 

tw 

Pulse Width 
(Note 2) 

CP Low 

42 

30 


42 

30 


ns 

CP High 

24 

17 


24 

17 


tsu 

Setup Time 
(Note 2) 

S 

16 

9 


16 

9 


ns 

D 

8 

4 


8 

4 


Ta 

Free Air Operating 
Temperature 

-55 


125 

0 


70 

°C 


Note 2: T a = 25°C and V C c = 5V. 
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DM2504 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vl 

Input Clamp Voltage 

Vcc = Min, l| = — 12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, V|h = Min 

2.4 

3.6 


V 

VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|i_ = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V|= 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

Vcc = Max 
V| = 2.4V 

CP Input 



40 

/nA 

Others 



80 

l|L 

Low Level Input 
Current 

< < 
— o 
II O 
o II 

£ 

CP Input 



-1.6 

mA 

Others 



-3.2 

tos 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

2504 

-10 


-45 

mA 

2504C 

-10 


-45 

icc 

Supply Current 

Vcc = Max 

2504 


90 

110 

mA 

2504C 


90 

124 


Note 1: All typicals are at Vcc = 5V, Ta=25°C. 

Note 2: Not more than one output should be shorted at a time. 


DM2504 Switching Characteristics 

at V<x = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

^ Rl = 400ft, Cl — 

15 pF 

Units 

To (Output) 

Min 

Max 

f MAX 

Maximum Clock Frequency 


15 


MHz 

IPLH 

Propagation Delay Time 
Low to High Level Output 

CP to 
Output 

10 

38 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

CP to 
Output 

10 

28 

ns 

tpLH 

Propagation Delay Time 

Low to High Level Output (Note 3) 

Eto 

Q11 


19 

ns 

tPHL 

Propagation Delay Time 

High to Low Level Output (Note 3) 

Eto 

Q11 


24 

ns 


Note 3: CP = high logic level, 5 = low logic level. 


Function Table 


Time 

Inputs 

Outputs (4) 


D 

S 

E(5) 

DO (6) 

Q7 

Q6 

Q5 

Q4 

Q3 

Q2 

Q1 

Q0 

Qcc 

0 

X 

L 

My 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1 

D7 

H 


X 

L 

H 

H 

H 

H 

H 

H 

H 

H 


D6 

H 


D7 

D7 

L 

H 

H 

H 

H 

H 

H . 

H 


D5 

H 


D6 

D7 

D6 

L 

H 

H 

H 

H 

H 

H 


D4 

H 


D5 

D7 

D6 

D5 

L 

H 

H 

H 

H 

H 


D3 

H 

H 

D4 

D7 

D6 

D5 

D4 

L 

H 

H 

H 

H 


D2 

H 

H 

D3 

D7 

D6 

D5 

D4 

D3 

L 

H 

H 

H 


D1 

H 

1 

D2 

D7 

D6 

D5 

D4 

D3 

D2 

L 

H 

H 

8 

DO 

H 

m 

D1 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

L 

H 

9 

X 

H 


DO 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

L 

10 

X 

X 


X 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

L 


X 

X 

H 

X 

H 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


Note 4: Function table for DM2504 is extended to include 12 outputs. 

Note 5: Function table for DM2502 does not include E column or last line in function table shown. 
Note 6: Function table for DM2503 does not include DO column. 


H = High Level 
L = Low Level 
X = Don’t Care 
NC = No Change 
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Logic Diagram 



DM2502/DM2502C/DM2503/DM2503C/DM2504/DM2504C 
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Application Information 

OPERATION 

The registers consist of a set of master latches that act as 
the control elements in the device and change state on the 
input clock high-to-low transition and a set of slave latches 
that hold the register data and change on the input clock 
low-to-high transition. Externally the device acts as a special 
purpose serial-to-parallel converter that accepts data at the 
D input of the register and sends the data to the appropriate 
slave latch to appear at the register output and the DO out- 
put on the DM2502 and DM2504 when the clock goes from 
low-to-high. There are no restrictions on the data input; it 
can change state at any time except during a short interval 
centered about the clock low-to-high transition. At the same 
time that data enters the register bit the next less significant 
bit register is set to a low ready for the next iteration. 

The register is reset by holding the S (Start) signal low dur- 
ing the clock low-to-high transition. The register synchro- 
nously resets to the state Q7 (1 1) low, and all the remaining 
register outputs high. The Qcc (Conversion Complete) sig- 
nal is also set high at this time. The S signal should not be 
brought back high until after the clock low-to-high transition 
in order to guarantee correct resetting. After the clock has 
gone high resetting the register, the S must be removed. On 
the next clock low-to-high transition the data on the D input 
is set into the Q7 (1 1) register bit and the Q6 (10) register bit 
is set to a low ready for the next clock cycle. On the next 
clock low-to-high transition data enters the Q6 (10) register 
bit and Q5 (9) is set to a low. This operation is repeated for 
each register bit in turn until the register has been filled. 
When the data goes into Q0, the Qcc signal goes low, and 
the register is inhibited from further change until reset by a 
Start signal. 

The DM2502, DM2503 and DM2504 have a specially tai- 
lored two-phase clock generator to provide non-overlapping 
two-phase clock pulses (i.e., the clock waveforms intersect 
below the thresholds of the gates they drive). Thus, even at 
very slow dV/dt rates at the clock input (such as from rela- 
tively weak comparator outputs), improper logic operation 
will not result. 

LOGIC CODES 

All three registers can be operated with various logic codes. 
Two’s complement code is used by offsetting the compara- 
tor y 2 full range + y 2 LSB and using the complement of the 
MSB (Q7 or Q1 1) with a binary D/A converter. Offset binary 
is used in the same manner but with the MSB (Q7 or Q1 1). 
BCD D/A converters can be used with the addition of illegal 
code suppression logic. 

ACTIVE HIGH OR ACTIVE LOW LOGIC 

The register can be used with either D/A converters that 
require a low voltage level to turn on, or D/A converters that 
require a high voltage level to turn the switch on. If D/A 
converters are used which turn on with a low logic level, the 
resulting digital output from the register is active low. That 
is, a logic “1” is represented as a low voltage level. If D/A 
converters are used that turn on with a high logic level then 
the digital output is active high; a logic “1” is represented as 
a high voltage level. 


EXPANDED OPERATION 

An active low enable input, E, on the DM2503 and DM2504 
allows registers to be connected together to form a longer 
register by connecting the clock, D, and S inputs in parallel 
and connecting the Qcc output of one register to the E input 
of the next less significant register. When the start signal 
resets the register, the E signal goes high, forcing the Q7 
(11) bit high and inhibiting the register from accepting data 
until the previous registejr is full and its Qcc goes low. If only 
one register is used the E input should be held at a low logic 
level. 

SHORT CYCLE 

if all bits are not required, the register may be truncated and 
conversion time saved by using a register output going low 
rather than the Qcc signal to indicate the end of conversion. 
If the register is truncated and operated in the continuous 
conversion mode, a lock-up condition may occur on power 
turn-on. This condition can be avoided by making the start 
input the OR function of Qcc and the appropriate register 
output. 

COMPARATOR BIAS 

To minimize the digital error below ±y 2 LSB, the compara- 
tor must be biased. If a D/A converter is used which re- 
quires a low voltage level to turn on, the comparator should 
be biased + y 2 LSB. If the D/A converter requires a high 
logic level to turn on, the comparator must be biased 
-y 2 LSB. 

Definition of Terms (See Timing Diagram) 

CP: The clock input of the register. 

D: The serial data input of the register. 

DO: The serial data out. (The D input delayed 

one bit). 

E: The register enable. This input is used to 

expand the length of the register and 
when high forces the Q7 (11) register 
output high and inhibits conversion. 
When not used for expansion the enable 
is held at a low logic level (ground). 

Qi I = 7 (1 1) to 0: The outputs of the register. 


Qcc= 

The conversion complete output. This 
output remains high during a conversion 
and goes low when a conversion is com- 
plete. 

Q7 (11): 

The true output of the MSB of the regis- 
ter. 

Q7(11): 

The complement output of the MSB of 
the register. 

S: 

The start input. If the start input is held 
low for at least a clock period the register 
will be reset to Q7 (11) low and all the 
remaining outputs high. A start pulse that 
is low for a shorter period of time can be 
used if it meets the set-up time require- 
ments of the S input. 
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Typical Applications 


CLOCK 


BCD Illegal Code Suppression 

Active High Active Low 




High Speed 12-BIT A/D Converter 


5 V 


"L, 


”L 


O V 
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AT LEAST AT LEAST , 

»pwL(CP) — ‘pwH(CP) -*"] 



4(D) MAX — - ' - 

‘*(0) MIN j — 4(D) I 


*PHL MAX “ *PLM MAX 

l PLH MIN — ' — 


May change from 
H to L 


May change from 
L to H 


(DM2502, DM2504) 


Don't care: any 
change permitted 


(DM2503, DM2504) 



ENABLE TO 07 (11) 
CP = H 
S = L 


3fros2i/\ia/fros2wa/oeos2i/\ia/eos2wa/02oszi/\ia/20S3iAia 


Switching Time Waveforms 



DM5400/DM7400 



National 

Semiconductor 

Corporation 


DM5400/DM7400 Quad 2-Input NAND Gates 

General Description 

This device contains four independent gates each of which 
performs the logic NAND function. 


Connection Diagram 

Dual-ln-Llne Package 

V cc B4 A4 Y4 B3 A3 Y3 



A1 81 Y1 A2 B2 Y2 GND 

TL/F/6613-1 

Order Number DM5400J or DM7400N 
See NS Package Number J14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 -55°C to + 125°C 

DM74 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50*0 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5400 

DM7400 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

•OH 

High Level Output Current 



-0.4 



-0.4 

mA 

>OL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Iqh = Max 
Vil = Max 

2.4 

3.4 


V 

V 0 L 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min 


0.2 

0.4 

v. 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

fiA 

■lL 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

los 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

•CCH 

Supply Current with 
Outputs High 

Vcc = Max 


4 

8 

mA 

ICCL 

Supply Current with 
Outputs Low 

V C c = Max 


12 

22 

mA 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 

r l = 40on 


22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


15 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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DM5401/DM7401 



National 

Semiconductor 

Corporation 


DM5401/DM7401 Quad 2-Input NAND Gates 
with Open-Collector Outputs 


General Description 

This device contains four independent gates each of which 
performs the logic NAND function. The open-collector out- 
puts require externa! pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

_ Vcc (Min) - Vqh 
MAX N, (Ioh) + N 2 (l| H ) 

V CC (Max) - V 0L 

Rmin = — : > 1 77 \ ~ 

lOL - N3 (I|l) 

Where: Ni (Iqh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N 2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N 3 (Iil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Dual-ln-Llne Package 



VI A1 B1 Y2 A2 B2 GND 

TL/F/6614-1 

Order Number DM5401J or DM7401N 
See NS Package Number J14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to +70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VoH 

High Level Output Voltage 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM5401 







DM7401 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Typ 

(Note 1) 


Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min. I| = -12 mA 

High Level Output 
Current 

V c c = Min. V 0 = 5.5V 
Vil = Max 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h - Min 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 5.5V 

High Level Input Current 

V C c = Max, V| = 2.4V 

Low Level Input Current 

V C c = Max, V| = 0.4V 

Supply Current with 
Outputs High 

Vcc = Max 

Supply Current with 
Outputs Low 

Vcc = Max 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Min 


Symbol 

Parameter 

Conditions 

tPLH 

Propagation Delay Time 

Cl = 15 pF 


Low to High Level Output 

Rl = 4 kft (tpLH) 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Rl = 400fl (tpniJ 

' Note i: All typicals are at Vcc - 5V, Ta = 25°C. 



Max 

Units 

45 

ns 

15 

ns 
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DM5401/DM7401 










































































































DM5402/DM7402 



National 

Semiconductor 

Corporation 


DM5402/DM7402 Quad 2-Input NOR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic NOR function. 


Connection Diagram 


Dual-ln-Line Package 



Y1 A1 B1 Y2 A2 B2 GND 

TL/F/6492-1 

Order Number DM5402J or DM7402N 
See NS Package Number J14A or N14A 

Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 -55’Cto +125 4 C 

DM74 0°C to +70°C 

Storage T emperature Range - 65°C to +1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5402 

DM7402 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max 

2.4 

3.4 


V 

Vol 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|n = Min 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

jliA 

l|L 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

los 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

>CCH 

Supply Current with 
Outputs High 

Vcc = Max 


8 

16 

mA 

>CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


14 

27 

mA 


Switching Characteristics at Vcc = 5 V and Ta = 25'C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R L = 400ft 


22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


15 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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DM5402/DM7402 














































DM5403/DM7403 



National 

Semiconductor 

Corporation 


DM5403/DM7403 Quad 2-Input NAND Gates 
with Open-Collector Outputs 


General Description 

This device contains four independent gates each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

_ Vcc (Min) ~ v OH 
MAX N-, (l 0H ) + N 2 (l| H ) 

V CC (Max) - V 0L 

Rmin = — : M . 

•OL - N3 (I|l) 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N2 (1(h) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (Iil) = total maximum input low current for all 
inputs tied to pull-up resistor 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54 -55°C to + 125°C 

DM74 0°C to +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “ Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5403 

DM7403 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

ICEX 

High Level Output 
Current 

V C c = Min, V 0 = 5.5V 
V| L = Max 



250 

fiA 

V 0 L 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V| H = Min 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

fiA 

l|L 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

*CCH 

Supply Current with 
Outputs High 

Vcc = Max 


4 

8 

mA 

>CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


12 

22 

mA 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

l PLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
Rl = 4 kft (t P |_ H ) 
R L = 400ft (t PHL ) 


45 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 


15 

ns 


Note 1: All typicals are at Vcc = 5V. Ta = 25’C. 
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DM5404/DM7404 



National 

Semiconductor 

Corporation 


DM5404/DM7404 Hex Inverting Gates 

General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. 


Connection Diagram 


Dual-ln-Line Package 



Order Number DM5404J, DM7404M or DM7404N 
See NS Package Number J14A, M14A or N14A 


TL/F/6494-1 


Function Table 


Y = A 


Inputs 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5404 

DM7404 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

>OL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V, 

Input Clamp Voltage 

Vcc ~ Min. I| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max 

2.4 

3.4 


V 

VoL 

Low Level Output 
Voltage 

Vcc = Min, Iql = Max 
Vih = Min 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V cc = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

p A 

1 1 L 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-1.6 

mA 

tas 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

>CCH 

Supply Current with 
Outputs High 

V C c = Max 


6 

12 

mA 

ICCL 

Supply Current with 
Outputs Low 

V C c = Max 


18 

33 

mA 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
r l = 40on 


22 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 


15 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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DM5405/DM7405 



National 

Semiconductor 

Corporation 


DM5405/DM7405 Hex Inverters 
with Open-Collector Outputs 


General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

_ Vcc (Min) ~ Vqh 
MAX Nt (Ioh) + N 2 

V CC (Max) - V 0 L 

RMIN= 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N2 Oih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (Iil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 

Dual-ln-LIne Package 



Order Number DM5405J or DM7405N 
See NS Package Number J14A or N14A 


Function Table 


TL/F/6495-1 


Y = A 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7 V 

Input Voltage 5.5V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to +70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

VOH 

High Level Output Voltage 

■OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM5405 


Nom 




DM7405 







Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 



Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min. l| = -12 mA 

High Level Output 
Current 

V C c = Min. V 0 = 5.5V 
V|L = Max 

Low Level Output 
Voltage 

Vcc = Min, Iol : Max 
Vih = Min 

Input Current @ Max 
Input Voltage 

V cc = Max, V| = 5.5V 

High Level Input Current 

Vcc = Max, V, = 2.4V 

Low Level Input Current 

V cc = Max, V| = 0.4V 

Supply Current with 
Outputs High 

V cc = Max 

Supply Current with 
Outputs Low 

V C c = Max 



Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Conditions 


C L = 15 pF 
R|_ = 4 kft (tpu-i) 
R|_ = 400fi (tp|-|L) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 



Max 

Units 

55 

ns 

15 

ns 
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DM5406/DM7406 



National 

Semiconductor 

Corporation 


DM5406/DM7406 Hex Inverting Buffers with 
High Voltage Open-Collector Outputs 

General Description Pull-Up Resistor Equations 

This device contains six independent buffers each of which n Vo (Min) - Voh 

performs the logic INVERT function. The open-collector out- r max - Ni (Ioh) + N2 (Iih) 
puts require external pull-up resistors for proper logical op- 
eration. V 0 (Max) - V 0 L 

R "‘ Iol - N 3 (1,0 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
Ng (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (Iil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Dual-ln-Llne Package 


Vcc A6 Y6 A5 Y5 A4 Y4 



A1 Y1 A2 Y2 A3 Y3 GND 


TL/F/6496-1 

Order Number DM5406J, DM7406M or DM7406N 
See NS Package Number J14A, M14A or N14A 


Function Table 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 30V 

Operating Free Air Temperature Range 
DM54 -55°C to + 125°C 

DM74 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

VOH 

High Level Output Voltage 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM5406 


Nom 





DM7406 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Typ 

(Note 1) 


Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 

High Level Output 
Current 

< < 

"« 8 . 

If 

< 

o 

ii 

03 

O 

< 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min 


Iol = 16 mA, Vcc = Min 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 

High Level Input Current 

V C c = Max, V| = 2.4V 

Low Level Input Current 

V C c = Max, V| = 0.4V 

Supply Current with 
Outputs High 

Vcc = Max 

Supply Current with 
Outputs Low 

Vcc = Max 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Min 


Symbol 

Parameter 

Conditions 

tpLH 

Propagation Delay Time 

C L = 15 pF 


Low to High Level Output 

r l = non 

tpHL 

Propagation Delay Time 



High to Low Level Output 



Max 

Units 

15 

ns 

23 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 
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DM5407/DM7407 



National 

Semiconductor 

Corporation 


DM5407/DM7407 Hex Buffers with 
High Voltage Open-Collector Outputs 


General Description 

This device contains six independent gates each of which 
performs a buffer function. The open-collector outputs re- 
quire external pull-up resistors for proper logical operation. 


Pull-Up Resistor Equations 

= Vp (Min) - Vqh 
MAX N't Ooh) + N 2 (l| H ) 

„ Vo (Max) - Vol 

Rmin - r~ ;r r 

Iol “ N3 (I|l) 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (l|i_) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Dual-ln-Line Package 


Vcc A6 Y6 A5 Y5 A4 Y4 



A1 Y1 A2 Y 2 A3 Y3 GND 


TL/F/6497-1 

Order Number DM5407J, DM7407M or DM7407N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Input 

Output 

A 

Y 

L 

L 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Output Voltage 30V 

Operating Free Air Temperature Range 
DM54 — 55°Cto +125°C 

DM74 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

VoH 

High Level Output Voltage 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM5407 






DM7407 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 


Typ 

(Note 1) 


Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min, I| = “12 mA 

High Level Output 
Current 

V C c = Min. V 0 = 30V 
V|h = Min 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vil = Max 


Iol = 16 mA, Vcc = Min 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 

High Level Input Current 

V C c = Max, V| = 2.4V 

Low Level Input Current 

V C c = Max, V| = 0.4V 

Supply Current with 
Outputs High 

Vcc = Max 

Supply Current with 
Outputs Low 

Vcc = Max 



Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Conditions 


C L = 15 pF 

r l = non 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

IPHL 

Propagation Delay Time 
High to Low Level Output 



Max 

Units 

10 

ns 

30 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 
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DM5408/DM7408 



National 

Semiconductor 

Corporation 


DM5408/DM7408 Quad 2-Input AND Gates 

General Description 

This device contains four independent gates each of which 
performs the logic AND function. 


Connection Diagram 


Dual-ln-Llne Package 

V cc B4 A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6498-1 

Order Number DM5408J or DM7408N 
See NS Package Number J14A or N14A 

Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 -55°Cto +125°C 

DM74 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5408 

DM7408 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

n| 

V|H 

High Level Input Voltage 

2 



2 



55 

V|L 

Low Level Input Voltage 



0.8 



0.8 

55 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = 

= -12 mA 



-1.5 

MB 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|[_ = Max 

2.4 

3.4 


■ 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iql = Max 
V| H = Min 


0.2 

0.4 

■ 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| 

= 5.5V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V, 

= 2.4V 



40 

juA 

l|L 

Low Level Input Current 

Vcc = Max, V| 

= 0.4V 



-1.6 

mA 

>OS 

Short Circuit 

Vcc = Max 

DM54 

-20 


-55 

mA 


Output Current 

(Note 2) 

DM74 

-18 


-55 

>CCH 

Supply Current with 
Outputs High 

Vcc = Max 


11 

21 

mA 

ICCL 

Supply Current with 
Outputs Low 

Vcc = Max 


20 

33 

mA 


Switch ing Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R l = 400ft 


27 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 


19 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25'C. 

Note 2: Not more than one output should be shorted at a time. 
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DM5409/DM7409 


WJn National 
/%/M Semiconductor 
4i Corporation 


DM5409/DM7409 Quad 2-Input AND Gates 
with Open-Collector Outputs 

General Description 

Pull-Up Resistor Equations 

This device contains four independent gates each of which 

Vcc (Min) - Voh 

performs the logic AND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 

MAX N-, (Ioh) + N 2 (I,h) 

eration. 

„ Vcc (Max) - Vol 

RMIN= Iol-N 3 (I|L> 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Dual-ln-Llne Package 

84 A4 ¥4 83 A3 ¥3 



A1 Bt ¥1 A2 B2 ¥2 GND 

TL/F/6499-1 

Order Number DM5409J or DM7409N 
See NS Package Number J14A or N14A 

Function Table 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 


4-32 




Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5409 

DM7409 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

Vil 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

>CEX 

High Level Output 
Current 

Vcc “ Min, Vo = 5.5V 
V|h = Min 



250 

fiA 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|[_ = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

■iH 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

ju,A 

IlL 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

■CCH 

Supply Current with 
Outputs High 

V C c = Max 


11 

21 

mA 

ICCL 

Supply Current with 
Outputs Low 

V C c = Max 


20 

33 

mA 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R L = 400fl 


32 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 


24 

ns 


Note 1: All typicals are at Vcc = 5V, T A = 25"C. 
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DM5410/DM7410 



National 

Semiconductor 

Corporation 


DM5410/DM7410 Triple 3-Input NAND Gates 

General Description 

This device contains three independent gates each of which 
performs the logic NAND function. 


Connection Diagram 


Dual-ln-Llne Package 


HI 

■ 

1 

12 

C 

■ 

3 A 

10 

■9 



— 


■ 

I 

dJ 

— V 





k 







n 

2 

3 

4 

s 

JW 


A1 B1 A2 B2 C2 Y2 GND 

Order Number DM5410J or DM7410N 
See NS Package Number J14A or N14A 


TL/F/6500-1 


Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

H 

X 

L 

X 

H 

L 

X 

X 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The “Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliabllity electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7 V parametric values defined in the “Electrical Characteristics" 

I t Voltaae 5 5V ta ^ e are not 9 uarante0 d at ^ 0 absolute maximum ratings. 

^ , ' The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions f or actual device operation. 

DM54 -55 e Cto +125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5410 

DM7410 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

>OH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

v OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max 

2.4 

3.4 


V 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc ~ Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

jxA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

■os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

•CCH 

Supply Current with 
Outputs High 

Vcc = Max 


3 

6 

mA 

•CCL 

Supply Current with 
Outputs Low 

V C c = Max 


9 

16.5 

mA 

Switching Characteristics atVcc = 5VandTA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R L = 400D 


22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


15 

ns 

Note 1: All typicals are at Vcc = 5V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time. 
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DM5414/DM7414 Hex Inverter with 
Schmitt Trigger inputs 

General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. Each input has hyster- 
esis which increases the noise immunity and transforms a 
slowly changing input signal to a fast changing, jitter free 
output. 


Connection Diagram 


Dual-ln*Llne Package 

V cc AS Y6 AS Y5 A4 Y4 



A1 Y1 A2 Y2 A3 Y3 GNO 

TL/F/6503-1 

Order Number DM5414J or DM7414N 
See NS Package Number J14A or N14A 

Function Table 


Y = A 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not Note: The "Absolute Maximum Ratings” are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “Electrical Characteristics” 

I t Voltaae 5 5V tab/e are not 9 uarantee ^ at absolute maximum ratings. 

p . The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conc /jtions for actual device operation. 

DM54 — 55°C to + 1 25°C 

DM74 0°C to + 70 6 C 

Storage T emperature Range - 65*C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5414 

DM7414 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V T+ 

Positive-Going Input 
Threshold Voltage (Note 1) 

1.5 

1.7 

2 

1.5 

1.7 

2 

V 

v T - 

Negative-Going Input 
Threshold Voltage (Note 1) 

0.6 

0.9 

1.1 

0.6 


1.1 

V 

HYS 

Input Hysteresis (Note 1) 

0.4 

0.8 


0.4 

0.8 


V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

<OL 

Low Level Output Current 



16 



16 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 

Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = - 12 mA 



-1.5 

V 

V(5H 

High Level Output 
Voltage 

Vcc = Min, Iqh Max 
V| = Vj-Min 

D 

3.4 


V 

Voi 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V| = Vj+Max 


0.2 

0.4 

H 

It+ 

Input Current at 
Positive-Going Threshold 

V CC = 5 V, V| = V T + 


-0.43 


mA 

It- 

Input Current at 
Negative-Going Threshold 

Vcc = 5V, V| = Vt- 


-0.56 


mA 

ii 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

fiA 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-1.2 

mA 

■os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 3) 

DM54 

-18 


-55 

mA 

DM74 

-18 


-55 

ICCH 

Supply Current with 
Outputs High 

Vcc = Max 


22 

36 

mA 

ICCL 

Supply Current with 
Outputs Low 

Vcc = Max 


39 

60 

mA 

Note 1: V C c = 5V 

Note 2: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 3: Not more than one output should be shorted at a time. 
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DM5416/DM7416 Hex Inverting Buffers with 
High Voltage Open-Collector Outputs 


General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

0 _ Vp (Min) - Vqh 


Rmax = 


Ni Ooh) + N2 (Iih) 
Vo (Max) - V 0L 


Iol-n 3 (Iil) 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
Ng (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 (Iil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Function Table 


Dual-In-Line Package 



Order Number DM5416J or DM7416N 
See NS Package Number J14A or N14A 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM5416 

DM7416 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



15 



15 

V 

lOL 

Low Level Output Current 



30 



40 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

>CEX 

High Level Output 
Current 

Vcc = Min, Vo = 15V 
V||_ = Max 



250 

juA 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min 



0.7 

V 

Iol = 16 mA, Vcc = Min 



0.4 

l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

juA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

>CCH 

Supply Current with 
Outputs High 

V C c = Max 


30 

42 

mA 

*CCL 

Supply Current with 
Outputs Low 

V C c = Max 


27 

38 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R L = 110ft 


15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 


23 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25'C, 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Output Voltage 1 5 V 

Operating Free Air Temperature Range 
DM54 — 55°Cto +125°C 

DM74 0°C to + 70°C 


Storage Temperature Range 


— 65°C to +150°C 


Recommended Operating Conditions 
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DM5417/DM7417 Hex Buffers with 
High Voltage Open-Collector Outputs 


General Description 

This device contains six independent gates each of which 
performs a buffer function. The open-collector outputs re- 
quire external pull-up resistors for proper logical operation. 


Pull-Up Resistor Equations 

Vp (Min) - V 0H 
MAX N! 0OH) + N2 (Iih) 

B Vp (Max) - V 0L 
MIN I0L-N3O1J 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N 2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N 3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 

Duat-ln-Llne Package 



Order Number DMS417J or DM7417N 
See NS Package Number J14A or N14A 


Function Table 

Y = A 


Input 

Output 

A 

Y 

L 

L 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM5417 

DM7417 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



15 



15 

V 

>OL 

Low Level Output Current 



30 



40 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

>CEX 

High Level Output 
Current 

Vcc = Min,V 0 = 15V 
V|h = Min 



250 

fiA 

VOL 

Low Level Output 
Voltage 

S 

2 

II 

o 

1 1 
o 

> > 




V 

Iol = 1 6 mA, Vcc = Min 



0.4 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 

■ 


1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

juA 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-1.6 

mA 

ICCH 

Supply Current with 
Outputs High 

V C c = Max 


29 

41 

mA 

>CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


21 

30 

mA 


Switch ing Characteristics at V C c — 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 

R L = non 


10 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 


30 

ns 


Note 1: All typicals are at Vcc — 5V, Ta = 25“C. 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 1 5V 

Operating Free Air Temperature Range 
DM54 — 55°Cto +125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 
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DM5420/DM7420 Dual 4-Input NAND Gates 

General Description 

This device contains two independent gates each of which 
performs the logic NAND function. 


Connection Diagram 


Dual-ln-Line Package 



Order Number DM5420J or DM7420N 
See NS Package Number J14A or N14A 


TL/F/6506-1 


Function Table 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The ■■Absolute Maximum Ratings' • are these values 

,? k ,» " h “ f a beyond vrhich the safety ot the device cannot be guaran- 

rellabllity electrical test specifications document. sh0 J M be opsrateda , lhsse Ths 

Supply Voltage TV parametdc values defined in the "Electrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 

Operating Free Air Temperature Range The “Recommended Operating Conditions" table will define 

DM54 - 55°C to + 1 25°C tfie conditions for actual device operation. 

DM74 0°Cto +70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5402 

DM7402 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

VlH 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

n 

Voh 

High Level Output 
Voltage 

Vcc = Min, Iqh — Max 
V|[_ = Max 

2.4 

3.4 


■ 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min 


0.2 



l| 

Input Current @ Max 
Input Voltage 

V cc = Max, V t = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V cc = Max, Vi = 2.4V 



40 

fiA 

IlL 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

>CCH 

Supply Current with 
Outputs High 

Vcc = Max 


2 

4 

mA 

•CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


6 

11 

mA 

Switching Characteristics atVcc = 5V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R L = 400n 


22 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

15 

ns 

Note 1: All typicals are at Vcc = 5V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time. 
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DM5426/DM7426 Quad 2-Input NAND Gates 
with High Voltage Open-Collector Outputs 


General Description 

This device contains four independent gates each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

V 0 (Min) - V 0H 


Rmax = 


Rmin = 


Ni Ooh) + N 2 (Iih) 
Vo (Max) - Vol 


' Vl '” l 0 L - N 3 Oil) 

Where: N-) (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N2 Oih) = total maximum input high current for all 
inputs tied to pull-up resistor 
N3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Dual-In-Line Package 


Vcc 84 




Function Table 


Order Number DM5426J or DM7426N 
See NS Package Number J14A or N14A 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings” are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

1 d t Voltaae 5 5V ta ^ fe are not 9 uarante0 d ai t/ie absolute maximum ratings. 

P 9 The "Recommended Operating Conditions" table will define 

Output Voltage 1 5V //?e conditions for actual device operation. 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5426 

DM7426 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



15 



15 

V 

lOL 

Low Level Output Current 



16 



16 

mA 

T A 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc - Min. i| = -12 mA 



-1.5 

V 

>CEX 

High Level Output 
Current 

Vcc = Min 
V|l = Max 

V 0 = 15V 



1000 

]xA 

Vq = 12V 



50 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V t = 5.5 V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

jj,A 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

ICCH 

Supply Current with 
Outputs High 

Vcc = Max 

■ 

4 

8 

mA 

'CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


12 

22 

mA 

Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section I for Test Waveforms and Output Load) 

Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 

Rl = i kn (tpLH) 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


17 

ns 

Note 1: All typicals are at Vcc = 5V, T* = 25°C. 
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DM5427/DM7427 Triple 3-Input NOR Gates 

General Description 

This device contains three independent gates each of which 
performs the logic NOR function. 


Connection Diagram 


Dual-ln-Line Package 

V CC Cl Y1 C3 B3 A3 Y3 



TL/F/6509-1 

Order Number DM5427J or DM7427N 
See NS Package Number J14A or N14A 

Function Table 


Y = A + B + C 


Inputs 

Output 

A 

B 

c 

Y 

L 

L 

L 

H 

X 

X 

H 

L 

X 

H 

X 

L 

H 

X 

X 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either High or Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliabllity electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input voltaoe 5 5 V tab,a are not 9 uaranteed at the absolute maximum ratings. 

p 9 The "Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range //?e conditions for actual device operation. 

DM54 — 55°Cto +125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5427 

DM7427 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

>0H 

High Level Output Current 



-0.8 



-0.8 

mA 

>0L 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

< < 
If 

0 

1 

II 

2 

8 

2.4 

3.4 


S 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min 


0.2 


— 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

>IH 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

jaA 

IlL 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

>os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

ICCH 

Supply Current with 
Outputs High 

Vcc = Max 


10 

16 

mA 

ICCL 

Supply Current with 
Outputs Low 

Vcc = Max 


16 

26 

mA 

Switching Characteristics atVcc = 5VandTA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

IpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R l = 400f 



11 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 



15 

ns 

Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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National 

Semiconductor 

Corporation 


DM5430/DM7430 8-Input NAND Gate 

General Description 

This device contains a single gate which performs the logic 
NAND function. 


Connection Diagram 


Dual-ln-Line Package 



Function Table 


Order Number DM5430J or DM7430N 
See NS Package Number J14A or N14A 


Y = ABCDEFGH 


Inputs 

Output 

A thru H 

Y 

All Inputs H 

L 

One or More 

H 

Input L 


H = High Logic Level 
L = Low Logic Level 
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DM5430/DM7430 



DM5430/DM7430 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°CtO +125°C 

DM74 0°Cto +70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5430 

DM7430 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

VCC 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

>OL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

'C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = h = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max 

2.4 

3.4 


9 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min 


0.2 



l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

jaA 

IlL 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

>os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

•CCH 

Supply Current with 
Outputs High 

Vcc = Max 


1 

2 

mA 

'CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


3 

6 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R L = 400ft 


22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


15 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25*C. 

Note 2: Not more than one output should be shorted at a time. 
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National 

Semiconductor 

Corporation 


DM5432/DM7432 Quad 2-Input OR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic OR function. 


Connection Diagram 


Dual-ln-Line Package 

Vcc 84 A4 Y4 B3 A3 Y3 



Order Number DM5432J or DM7432N 
See NS Package Number J14A or N14A 


TL/F/6511-1 


Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

• H 

H 

L 

H 

H 

H 

H 


H = High Logic Level 
L = Low Logic Level 
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DM5432/DM7432 




DM5432/DM7432 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°Cto + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5432 

DM7432 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

>OH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 


VOH 

High Level Output 
Voltage 

Vcc ~ Min, Ioh = Max 
V|h = Min 

2.4 

3.4 



v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|i_ = Max 



0.4 


l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

\x.k 

l|L 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

tos 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

'CCH 

Supply Current with 
Outputs High 

Vcc = Max 


15 

22 

mA 

>CCL 

Supply Current with 
Outputs Low 

V C c = Max 


23 

38 

mA 


Switchin g Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

IPLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R L = 400H 


15 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


22 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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National 

Semiconductor 

Corporation 


DM5437/DM7437 Quad 2-Input NAND Buffers 

General Description 

This device contains four independent gates each of which 
performs the logic NAND function. 


Connection Diagram 

Dual-ln-Llne Package 


V cc 84 A4 Y4 83 A3 Y3 



A1 81 Y1 A2 B2 Y2 GND 

TL/F/6512-1 

Order Number DM5437J or DM7437N 
See NS Package Number J14A or N14A 


Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM5437/DM7437 



DM5437/DM7437 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

ln_ut Voltaae 5 5V are not guaranteed at the absolute maximum ratings. 

p 9 The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range tfie conc jjtions for actual device operation. 

DM54 — 55°Cto +125 0 C 

DM74 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5437 

DM7437 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 


V|H 

High Level Input Voltage 

2 



2 




V|L 

Low Level Input Voltage 



0.8 



0.8 


lOH 

High Level Output Current 



-1.2 



-1.2 

mA 

lOL 

Low Level Output Current 



48 



48 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Iqh = Max 
Vil = Max 

2.4 

3.3 


V 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

pA 

IlL 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

•os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-70 

mA 

DM74 

-18 


-70 

>CCH 

Supply Current with 
Outputs High 

Vcc = Max 


9 

15.5 

mA 

•CCL 

Supply Current with 
Outputs Low 

V C c = Max 


34 

54 

mA 

Switching Characteristics atVcc = 5VandTA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 45 pF 
R l = 1330 


22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


15 

ns 

Note t: All typicals are at Vcc = 5V, T* = 25°C. 

Note 2: Not more than one output should be shorted at a time. 


4-54 
























































































































a 


National 

Semiconductor 

Corporation 


DM5438/DM7438 Quad 2-Input NAND Buffers 
with Open-Collector Outputs 


General Description 


This device contains four independent gates each of which 
performs the logic NAND function. The open-collector out- 
puts require external pull-up resistors for proper logical op- 
eration. 


Pull-Up Resistor Equations 

= Vcc (Min) ~ Vqh 
MAX N n (Ioh) + N 2 (Iih) 

Vcc (Max) - V 0L 

Where: Ni (Ioh) = total maximum output high current for all 
outputs tied to pull-up resistor 
N 2 (Iih) = total maximum input high current for all 
inputs tied to pull-up resistor 
n 3 Oil) = total maximum input low current for all 
inputs tied to pull-up resistor 


Connection Diagram 


Dual-ln-Llne Package 

B4 A4 Y4 B3 



Order Number DM5438J, DM7438M or DM7438N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM5438/DM7438 






DM5438/DM7438 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 7V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

V OH 

High Level Output Voltage 

l<DL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM5438 






DM7438 







Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 

ICEX 

High Level Output 
Current 

V cc = Min, V 0 = 5.5V 
V||_ = Max 

v OL 

Low Level Output 
Voltage 

Vcc — Min, Iol = Max 
Vih = Min 

l| 

Input Current @Max 
Input Voltage 

V C c = Max, V| = 5.5V 

>IH 

High Level Input Current 

V C c = Max, V| = 2.4V 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 

>CCH 

Supply Current with 
Outputs High 

Vcc = Max 

■CCL 

Supply Current with 
Outputs Low 

V C c = Max 




Max 

Units 

-1.5 

V 

250 

fiA 

0.4 

V 

1 

mA 

40 

juA 

-1.6 

mA 

8.5 

mA 

54 

mA 


Switching Characteristics at Vcc = 5 V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low to High Level Output 

C L = 45 pF 
R L = 133H 


22 

ns 

IpHL 

Propagation Delay Time 
High to Low Level Output 



18 

ns 


Note 1: All typicals are at Vcc = 5V, 7 a = 25”C. 
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National 

Semiconductor 

Corporation 


DM5441A/DM7441A BCD to Decimal Decoders/Drivers 


General Description 


The DM5441 A/DM7441 A is a BCD-to-decimal decoder de- 
signed to drive gas-filled NIXIE tubes. The device is also 
capable of driving other types of low-current lamps and re- 
lays. 

An over-range decoding feature provides that if binary num- 
bers between 10 and 15 are applied to the input, the least 
significant bit (0-5) will be decoded on the output. 

Input clamp diodes are also provided to clamp negative- 
voltage transitions in order to minimize transmission-line ef- 
fects. 


Features 

■ Drive cold-cathode, numeric indicator tubes directly 

■ Fully decoded inputs 

■ Low leakage current 1.8 fiA @ 50V 

■ Low power dissipation 1 05 mW typical 


Connection Diagram 


Function Table 


DuaMn-Line Package 


5441A/7441A 


4 GND 6 



D V CC B 


OUTPUTS INPUTS 


B C 2 

' OUTPUT 

INPUTS 


TL/F/6515-1 

Order Number DM5441 AJ or DM7441 AN 
See NS Package Number J16A or N16A 



H = High Level, L = Low Level 
•All other outputs are off 
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DM5441 A/DM7441 A 




DM5441 A/DM7441 A 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5441A 

DM7441 A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

mm 

V|H 

High Level Input Voltage 

2 



2 



EH 

Vil 

Low Level Input Voltage 



0.8 



0.8 

V 

IOL 

Low Level Output Current 



7 



7 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = 1 m A 
Vil = Max, V|h = Min 

70 



V 

•OH 

Off-State Reverse 
Current 

Vcc ~ Min 
V 0 = 50V 

T a = 125°C 



60 

ju.A 

T a = 70°C 



40 

T a = —55 to 70°C 



1.8 

Vol 

Low Level Output 
Voltage 

Vcc = Min 
Iol = Max 
V)i_ = Max 
V|h = Min 

T A = - 55 to 70°C 



2.5 

V 

T a = 125°C 



3 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V t = 5.5V 



1 

mA 

l|H 

High Level Input Current 

Vcc : Max, Vj = 2.4V 



40 

juA 

Iil 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

Icc 

Supply Current 

Vcc = Max (Note 2) 


21 

36 

mA 


Note T. All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Ice is measured with all outputs open and all inputs grounded. 
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DM5441A/DM7441A 



DM5442/DM7442 



National 

Semiconductor 

Corporation 


DM5442/DM7442 BCD to Decimal Decoders 


General Description 

These BCD-to-decimal decoders consist of eight inverters 
and ten, four-input NAND gates. The inverters are connect- 
ed in pairs to make BCD input data available for decoding 
by the NAND gates. Full decoding of input logic ensures 
that all outputs remain off for all invalid (10-15) input condi- 
tions. 


Features 

■ Diode clamped inputs 

■ Also for application as 4-line-to-1 6-line decoders; 3-line- 
to-8-line decoders 

■ All outputs are high for invalid input conditions 

■ Typical power dissipation 140 mW 

■ Typical propagation delay 17 ns 


Connection Diagram 

Dual-ln-Llne Package 

INPUTS OUTPUTS 

' “ * ~ \ f— “ 1 * s 

V CC A B C D 9 8 7 



OUTPUTS 


Order Number DM5442J or DM7442N 
See NS Package Number J16A or N16A 

Function Table 


TL/F/6516-1 


No. 

BCD Input 

Decimal Output 

D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

3 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

4 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

1 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

N 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

V 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

A 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

D 
















H = High Level 
L = Low Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5442 

DM7442 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

v. 

Input Clamp Voltage 

Vcc = Min, I| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Iqh = Max 
V|i_ = Max, V|h = Min 

2.4 

3.4 


V 

VOL 

Low Level Output 
Voltage 

Vcc ~ Min, Iol = Max 
V|H = Min, V|i_ = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V cc = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V cc = Max, V| = 2.4V 



40 

/aA 

IlL 

Low Level Input Current 

V cc = Max, V| = 0.4V 



-1.6 

mA 

los 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

icc 

Supply Current 

V C c = Max 
(Note 3) 

DM54 


28 

41 

mA 

DM74 


28 

56 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than ono output should be shorted at a time. 

Note 3: Icc is measured with all outputs open and all inputs grounded. 
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DM5442/DM7442 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Conditions 


C|_ = 15 pF 
R L = 400ft 


Symbol 

Parameter 

tpHL 

Propagation Delay Time 
High to Low Level Output 
from A, B, C or D through 
2 Levels of Logic 

tPHL 

Propagation Delay Time 
High to Low Level Output 
from A, B, C or D through 
3 Levels of Logic 

tpLH 

Propagation Delay Time 
Low to High Level Output 
from A, B, C or D through 
2 Levels of Logic 

tpLH 

Propagation Delay Time 
Low to High Level Output 
from A, B, C or D through 
3 Levels of Logic 



Max 

Units 

25 

ns 

30 

ns 

25 

ns 

30 

ns 


ussmijli 
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DM5445/DM7445 BCD to Decimal Decoders/Drivers 


General Description 

These BCD-to-decimal decoders/drivers consist of eight in- 
verters and ten, four-input NAND gates. The inverters are 
connected in pairs to make BCD input data available for 
decoding by the NAND gates. Full decoding of BCD input 
logic ensures that all outputs remain off for all invalid 
(10-15) binary input conditions. These decoders feature 
high-performance, NPN output transistors designed for use 
as indicator/ relay drivers, or as open-collector logic-circuit 
drivers. The high-breakdown output transistors are compati- 
ble for interfacing with most MOS integrated circuits. 


Features 

■ Full decoding of input logic 

■ 80 mA sink-current capability 

■ All outputs are off for invalid BCD input conditions 


Connection Diagram 

Dual-ln-Llne Package 

INPUTS OUTPUTS 


Vcc A B c D 9 8 7 



Order Number DM5445J or DM7445N 
See NS Package Number J16A or N16A 


Function Table 


No. 

Inputs 

Outputs 

D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

3 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

4 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

1 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

N 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

V 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

A 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

D 
















H = High Level (Off), L = Low Level (On) 
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DM5445/DM7445 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Output Voltage 30V 

Operating Free Air Temperature Range 
DM54 — 55'C to + 125°C 

DM74 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

v OH 

High Level Output Voltage 

*OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM5445 


Nom 


5 


DM7445 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 


Input Clamp Voltage 


High Level Output 
Current 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Conditions 

Vcc = Min, l| = 

-12 mA 

Vcc = Min, Vo 
V|l = Max, V|n 

= 30V 
= Min 

Vcc = Min, Iol 
V| n = Min, V|i_ = 

= Max 
Max 

Iol = 80 mA 
Vcc = Min 

Vcc = Max, V, = 

5.5V 

Vcc = Max, V, = 

2.4V 

Vcc = Max, V, = 

0.4V 

Vcc = Max 

DM54 

(Note 2) 

DM74 


Typ 

(Note 1) 


Max 

Units 

-1.5 

V 

250 

ju.A 



Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Min 


Symbol 

Parameter 

Conditions 

tpLH 

Propagation Delay Time 

C L = 15 pF 


Low to High Level Output 

r l = ioon 

IpHL 

Propagation Delay Time 



High to Low Level Output 



Max 

Units 

30 

ns 

30 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Ice is measured with all inputs grounded and all outputs open. 
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Logic Diagram 



TL/F/6517-2 
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DM5445/DM7445 



DM5446A/DM7446A/DM5447A/DM7447A 



National 

Semiconductor 

Corporation 


DM5446A/DM7446A, DM5447A/DM7447A 
BCD to 7-Segment Decoders/Drivers 


General Description 

The 46A and 47A feature active-low outputs designed for 
driving common-anode LEDs or incandescent indicators di- 
rectly. All of the circuits have full ripple-blanking input/out- 
put controls and a lamp test input. Segment identification 
and resultant displays are shown on a following page. Dis- 
play patterns for BCD input counts above nine are unique 
symbols to authenticate input conditions. 

All of the circuits incorporate automatic leading and/or trail- 
ing-edge, zero-blanking control (RBI and RBO). Lamp test 
(LT) of these devices may be performed at any time when 
the BI/RBO node is at a high logic level. All types contain 


an overriding blanking input (Bl) which can be used to con- 
trol the lamp intensity (by pulsing) or to inhibit the outputs. 

Features 

■ All circuit types feature lamp intensity modulation 
capability 

■ Open-collector outputs drive indicators directly 

■ Lamp-test provision 

■ Leading/trailing zero suppression 


Connection Diagram 

Dual-ln-Llne Package 

OUTPUTS 

VCC f g a b c d • 



TL/F/6518-1 

Order Number DMS446AJ, DM5447 AJ, DM7446AN or DM7447AN 
See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings” are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

I t Voltaae 5 5V ta ^ d are not 9 uaranteec ^ at absolute maximum ratings. 

" ® The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range //is conditions for actual device operation. 

DM54 -55°Cto +125 4 C 

DM74 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5446A 

DM7446A 


Min 

Norn 

Max 

Min 

Norn 

Max 


Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

VoH 

High Level Output 
Voltage (a thru g) 



30 



30 

V 

'OH 

High Level Output 
Current (BI/RBO) 



-0.2 




jaA 

lOL 

Low Level Output 
Current (a thru g) - 



40 



40 

mA 

lOL 

Low Level Output 
Current (BI/RBO) 



8 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 



70 

°C 

’46A Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = I| = -12 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage (BI/RBO) 

Vcc = Mi n 
Ioh = Max 

2.4 

3.7 


V 

ICEX 

High Level Output 
Current (a thru g) 

V C c = Max, V 0 = 30V 
Vil = Max, Vih = Min 



250 

p.A 

VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|i_ = Max 


0.3 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 
(Except BI/RBO) 



1 

mA 

IlH 

High Level Input 
Current 

Vcc = Max, V| = 2.4V 
(Except BI/RBO) 



40 

/aA 

'IL 

Low Level Input 
Current 

Vcc = Max 
V| = 0.4V 

BI/RBO 



-4 

mA 

Others 



-1.6 

!0S 

Short Circuit 
Output Current 

V C c = Max (BI/RBO) 



-4 

mA 

•cc 

Supply Current 

Vcc = Max 
(Note 2) 

DM54 


60 

85 

mA 

DM74 


60 

103 

Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Ice is measured with all outputs open and all Inputs at 4.5V. 
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DM5446A/DM7446A/DM5447A/DM7447A 


’46A Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R L = 120n 


100 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 


100 

ns 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5447A 

DM7447A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output 
Voltage (a thru g) 



15 



15 

V 

l0H 

High Level Output 
Current (BI/RBO) 







jxA 

>OL 

Low Level Output 
Current (a thru g) 



40 



40 

mA 

>OL 

Low Level Output 
Current (BI/RBO) 



8 



8 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


’47 A Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage (BI/RBO) 

Vcc = Min 
Ioh = Max 

2.4 

3.7 


V 

ICEX 

High Level Output 
Current (a thru g) 

Vcc = Max, Vo = 15V 
V||_ = Max, Vih = Min 



250 

jxA 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|(_ = Max 


0.3 


V 

h 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



i 

mA 

>IH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

jiA 

l|L 

Low Level Input 
Current 

V C c = Max 
V| = 0.4V 

BI/RBO 



-4 

mA 

Others 



-1.6 

<OS 

Short Circuit 
Output Current 

V C c = Max (BI/RBO) 



-4 

mA 

>CC 

Supply Current 

V C c = Max 
(Note 2) 

DM54 


60 

85 

mA 

DM74 


60 

103 


Nota 1: All typicals are at Vcc = 5V, Ta = 25’C. 

Note 2: Ice Is measured with all outputs open and all inputs at 4.5V. 


4-68 































































































































’47A Switching Characteristics 

at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C(_ = 15 pF 
R l = 12011 


100 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


100 

ns 


Function Table 

46A, 47A 


Decimal or 

| Inputs 

BI/RBO 

Outputs | 

Note 

Function 

LT 

RBI 

D 

C 

B 

A 

(Note 1) 

a 

b 

c 

d 

e 

f 

g 

0 

H 

H 

mm 

a 

n 

a 

H 

n 

n 

■a 


9 

n 



1 

H 

X 

IB 

B 

H 

H 

H 

H 

H 

B 


B 

H 



2 

H 

X 

m 

a 


n 

H 

n 

n 

n 

mm 

n 


n 


3 

H 

X 

Hi 

B 


H 

H 

H 

H 

B 

BB 

B 


H 


4 

H 

X 

wm 


n 

n 

H 

H 

L 

■a 

mm 


n 

n 


5 

H 

X 

Hi 


H 

H 

H 

L 

H 

B 

BB 


H 

H 


6 

H 

X 

■■ 



n 

H 

Q 

o 

■a 


n 

n 

n 


7 

H 

X 

H: 



n 

H 

H 

H 

B 


9 

D 

Efl 

(2) 

8 

H 

X 

H 

n 

n 

n 

H 

L 

L 

L 

L 

L 

L 

L 

9 

H 

X 

H 

B 

H 

D 

H 

L 

L 

L 

H 

H 

L 

L 


10 

H 

m 

H 

■ 


n 

H 

H 

H 

H 

mm 

9 


n 


11 

H 

■8 

H 

B 


D 

H 

H 

H 

L 

H 

9 


H 


ummM 

H 

n 

H 

H 

n 

n 

H 

H 

L 

H 

H 

H 

n 

n 



H 

K8 

H 

H 

H 

D 

H 

L 

H 

H 

L 

H 

H 

H 


■BH 

H 

X 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

L 

L 



H 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


BI 

X 

X 

X 

X 

X 

X 

L 

H 

H 

H 

H 

H 

H 

H 

(3) 

RBI 

H 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

(4) 

LT 

L 

X 

X 

X 

fl 

B 

H 

L 

L 

L 

L 

L 

L 

L 

(5) 


Note 1: BI/RBO is a wire-AND logic serving as blanking input (51) and/or ripple-blanking output (RBO). 

Note 2: The blanking input (Bl) must be open or held at a high logic level when output functions 0 through 1 5 are desired. The ripple-blanking input (RBI) must 
be open or high if blanking of a decimal zero is not desired. 

Note 3: When a low logic level is applied directly to the blanking input (Bl), all segment outputs are high regardless of the level of any other input. 

Note 4: When ripple-blanking input (RBI) and inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs go H and the ripple- 
blanking output (RBO) goes to a low level (response condition). 

Note 5: When the blanking input/ripple-blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all segment outputs are L . 
H = High level, L = Low level, X = Don't Care 
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National 

Semiconductor 

Corporation 


DM5473/DM7473 Dual Master-Slave J-K Flip-Flops with 
Clear, and Complementary Outputs 


General Description 

This device contains two independent positive pulse trig- 
gered J-K flip-flops with complementary outputs. The J and 
K data is processed by the flip-flops after a complete clock 
pulse. While the clock is low the slave is isolated from the 
master. On the positive transition of the clock, the data from 
the J and K inputs is transferred to the master. While the 


clock is high the J and K inputs are disabled. On the nega- 
tive transition of the clock, the data from the master is trans- 
ferred to the slave. The logic states of the J and K inputs 
must not be allowed to change while the clock is high. Data 
transfers to the outputs on the falling edge of the clock 
pulse. A low logic level on the clear input will reset the out- 
puts regardless of the logic states of the other inputs. 


Connection Diagram 

Dual-ln-Line Package 

J1 Qf Qt GND K2 Q2 Q2 



CLK 1 CLR 1 K1 V cc CLK 2 CLR 2 J2 

TL/F/6525-1 

Order Number DM5473J or DM7473N 
See NS Package Number J14A or N14A 


Function Table 


Inputs 

Outputs 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

_TL 

L 

L 

Qo 

Qo 

H 

XL 

H 

L 

H 

L 

H 

XL 

L 

H 

L 

H 

H 

XL 

H 

H 

Toggle 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 

_TL = Positive pulse data, the J and K inputs must be held constant while 
the clock is high. Data is transferred to the outputs on the falling edge of the 
clock pulse. 

Qo = The output logic level before the indicated input conditions were es- 
tablished. 

Toggle = Each output changes to the complement of its previous level on 
each high level clock pulse. 
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DM5473/DM7473 




DM5473/DM7473 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


DM5473 

DM7473 

Units 



Min 

Norn 

Max 

Min 

Norn 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

>OH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 5) 

0 


15 

0 


15 

MHz 

tw 

Pulse Width 

Clock High 

20 



20 





(Note 5) 

Clock Low 

47 



47 



ns 



Clear Low 

25 



25 




tsu 

Input Setup Time (Note 1 & 5) 

oT 



ot 



ns 


Input Hold Time (Note 1 & 5) 

o| 



ol 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

V| 

Input Clamp Voltage 

V C c = Min. I| = - 1 2 mA 



-1.5 

V 

V OH 

High Level Output 
Voltage 

V<x = Min, Ioh = Max 
V||_ = Max, Vih = Min 

2.4 

3.4 


V 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|i_ = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V t = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

Vcc = Max 
V| = 2.4V 

J, K 



40 

ju,A 

Clock 



80 

Clear 



80 

IlL 

Low Level Input 
Current 

V C c = Max 
V| = 0.4V 

J, K 



-1.6 

mA 

Clock 



-3.2 

Clear 



-3.2 

>os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 3) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

Icc 

Supply Current 

Vcc = Max, (Note 4) 


18 

34 

mA 


Note 1: The symbol ( T . i ) indicates the edge of the clock pulse is used for reference: ( T ) for rising edge, ( J. ) for falling edge. 

Note 2: All typicals are at Vcc = 5V, T A = 25°C. 

Note 3: Not more than one output should be shorted at a time. 

Note 4: With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement the clock input grounded. 
Note 5: T A = 25°C and V C c = 5V. 
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Switching 

Characteristics atv cc = 

5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

r l = 
Cl = 

40on 
15 pF 

Units 



Min 

Max 


fMAX 

Maximum Clock 
Frequency 


15 


MHz 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear 

toQ 


40 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clear 

toQ 


25 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
QorQ 


40 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Q orQ 


25 

ns 
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DM5474/DM7474 Dual Positive-Edge-Triggered D Flip- 
Flops with Preset, Clear and Complementary Outputs 


General Description 

This device contains two independent positive-edge-trig- 
gered D flip-flops with complementary outputs. The informa- 
tion on the D input is accepted by the flip-flops on the posi- 
tive going edge of the clock pulse. The triggering occurs at a 
voltage level and is not directly related to the transition 


time of the rising edge of the clock. The data on the D input 
may be changed while the clock is low or high without af- 
fecting the outputs as long as the data setup and hold times 
are not violated. A low logic level on the preset or clear 
inputs will set or reset the outputs regardless of the logic 
levels of the other inputs. 


Connection Diagram 


Dual-In-Line Package 

V cc CLR 2 D2 CIK 2 PR 2 Q2 02 



Order Number DM5474J, DM7474M or DM7474N 
See NS Package Number J14A, M14A or N14A 


Function Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

t 

H 

H 

L 

H 

H 

T 

L 

L 

H 

H 

H 

L 

X 

Qq 

Qo 


H = High Logic Level 
X = Either Low or High Logic Level 
L = Low Logic Level 

T = Positive-going transition of the clock. 

* = This configuration is nonstable; that is, it will not persist when either the preset and/or clear 
inputs return to their inactive (high) level. 

Qo = The output logic level of Q before the indicated input conditions were established. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°Cto+70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vih 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

■oh 

High Level Output Current 

■OL 

Low Level Output Current 

*CLK 

Clock Frequency (Note 2) 

tw 

Pulse Width 

Clock High 


(Note 2) 

Clock Low 



Clear Low 



Preset Low 

tsu 

Input Setup Time (Notes 1 & 2) 

tH 

Input Hold Time (Notes 1 & 2) 

Ta 

Free Air Operating Temperature 


DM5474 






DM7474 







Note 1: The symbol ( f ) indicates the rising edge of the clock pulse is used for reference. 
Note 2: T A = 25’C and V C c = 5V. 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 


Vi 


VOH 


Typ 

(Note 3) 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Vcc = M in . I| = -12 mA 


Vcc = Min, Ioh Max 
V|(_ = Max, Vih = Min 


Vcc = Min, Iol = Max 
Vih = Min, Vil = Max 


Vcc = Max, V, = 5.5 V 


Max 

Units 

-1.5 

V 


Vcc = Max 
V| = 2.4V 


Vcc = Max 
V| = 0.4V 

(Note 6) 


V C c = Max 
(Note 4) 


D 


Clock 


Clear 


Preset 


D 


Clock 


Clear 


Preset 


DM54 


DM74 


Vcc = Max (Note 5) 



Supply Current 


Note 3: All typicals are at Vcc = 5V, T A = 25°C. 

Note 4: Not more than one output should be shorted at a time. 

Note 5: With all outputs open, Icc is measured with the Q and 3 outputs high in turn. At the time of measurement the clock is grounded. 
Note 6: Clear is tested with preset high and preset is tested with clear high. 
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Switching Characteristics at Vqc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

ii li 

-j _i 
DC O 

40on 
15 pF 

Units 



Min 

Max 


fMAX 

Maximum Clock 
Frequency 


15 


MHz 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Preset 

toQ 


40 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Preset 

toQ 


25 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear 

toQ 


40 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clear 

toG 


25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
QorG 


40 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
QorG 


25 

ns 
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DM5475/DM7475 Quad Latches 


General Description 

These latches are ideally suited for use as temporary stor- 
age for binary information between processing units and in- 
put/output or indicator units. Information present at a data 
(D) input is transferred to the Q input when the enable (G) is 
high, and the Q output will follow the data input as long as 
the enable remains high. When the enable goes low, the 


information (that was present at the data input at the time 
the transition occurred) is retained at the Q output until the 
enable is permitted to go high. 

These latches feature complementary Q and Q outputs 
from a 4-bit latch and are available in 16-pin packages. 


Connection Diagram 


Dual-In-Line Package 

ENABLE 

Q1 Q2 02 1-2 GND 03 Q3 Q4 



Q1 D1 D2 ENABLE V C C 03 D4 Q4 


Order Number DM5475J or DM7475N 
See NS Package Number J16A or N16A 


Function Table (Each Latch) 


Inputs 

Outputs 

D 

G 

Q 

Q 

L 

H 

L 

H 

H 

H 

H 

L 

X 

L 

Qo 

Qq 


H = High Level, L = Low Level, X = Don’t 
Care, Og = The Level of Q Before the High- 
to-Low Transition of G 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

I t voltaae 5 5V tabie are not guaranteed at the absolute maximum ratings. 

p , 9 The "Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range r/?e conditions for actual device operation. 

DM54 — 55°Cto +125°C 

DM74 0°C to +70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5475 

DM7475 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

V CC 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

'OH 

High Level Output Current 






-0.4 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

t W 

Enable Pulse Width (Note 4) 

20 



20 



ns 

tsu 

Setup Time (Note 4) 

20 



20 



ns 

»H 

Hold Time (Note 4) 

5 



5 



ns 

t a 

Free Air Operating Temperature 

-55 


125 



70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = - 1 2 mA 



-1.5 

— 1 

VOH 

High Level Output 
Voltage 

Vcc : Min, Ioh = Max 
V||_ = Max, V|h = Min 

2.4 

3.4 



VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol Max 
V|h = Min, V|l = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, Vj = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc Max, V, = 2.4V 



80 

fiA 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-3.2 

mA 

>os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

Icc 

Supply Current 

Vcc = Max 
(Note 3) 

DM54 


32 

46 

mA 

DM74 


32 

50 

Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all inputs grounded and all outputs open. 
Note 4 : T a = 25”C and V C c = 5V. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

ll ll 

-j _i 

oc o 

400fl 
15 pF 

Units 



Min 

Max 


tpHL 

Propagation Delay Time 
High to Low Level Output 

DtoQ 


25 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

DtoQ 


30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

DtoQ 


15 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

DtoQ 


40 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

G to Q 


15 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

G to Q 


30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

G to Q 


15 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

GtoQ 


30 

ns 
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DM5476/DM7476 Dual Master-Slave J-K Flip-Flops with 
Clear, Preset, and Complementary Outputs 


General Description 

This device contains two independent positive pulse trig- 
gered J-K flip-flops with complementary outputs. The J and 
K data is processed by the flip-flop after a complete clock 
pulse. While the clock is low the slave is isolated from the 
master. On the positive transition of the clock, the data from 
the J and K inputs is transferred to the master. While the 
clock is high the J and K inputs are disabled. On the nega- 
tive transition of the clock, the data from the master is trans- 


ferred to the slave. The logic state of J and K inputs must 
not be allowed to change while the clock is high. The data is 
transfered to the outputs on the falling edge of the clock 
pulse. A low logic level on the preset or clear inputs will set 
or reset the outputs regardless of the logic levels of the 
other inputs. 


Connection Diagram 


Dual-ln-Llne Package 



TL/F/6528-1 

Order Number DM5476J or DM7476N 
See NS Package Number J16A or N16A 


Function Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

j 

K 

Q 

Q 

m 

mm 

X 



H 

L 

mm 

HI 

X 



L 

H 

H 

■9 

X 



H* 

H* 

H 

H 

_TL 



Qo 

Qo 

H 

H 

_n_ 



H 

L 

H 

H 

_n_ 


H 

L 

H 

H 

H 

J~L 

H 

H 

Toggle 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 

J“L = Positive pulse data. The J and K inputs must be held constant while 
the clock is high. Data is transfered to the outputs on the falling edge of the 
clock pulse. 

* = This configuration is nonstable; that is, it will not persist when the preset 
and/or clear inputs return to their inactive (high) level. 

Qo = The output logic level before the indicated input conditions were es- 
tablished. 

Toggle = Each output changes to the complement of its previous level on 
each complete active high level clock pulse. 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics” 

l n t Vnltaae 5 5V table are not guaranteed at the absolute maximum ratings. 

n " u _ ' The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range //? g conditions for actual device operation. 

DM54 -55°C to + 125°C 

DM74 0°Cto + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5476 

DM7476 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 


Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



imm 

V| L 

Low Level Input Voltage 



0.8 



0.8 

SB 

lOH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 6) 

0 


15 

0 


15 

MHz 

tw 

Pulse Width 
(Note 6) 

Clock High 

20 



20 




Clock Low 

47 



47 




Preset Low 

25 



25 




Clear Low 

25 



25 




tsu 

Input Setup Time (Notes 1 & 6) 

Of 



Of 



ns 

tH 

Input Hold Time (Notes 1 & 6) 

of 



Of 



ns 

T A 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min. I| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc ~ Min, Ioh = Max 
V||_ - Max, Vih = Min 

2.4 

3.4 


V 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

ii 

o II 
o _ 
> > 

Max 

J, K 



40 

juA 

>.4V 

Clock 



80 


Clear 



80 


Preset 



80 

IlL 

Low Level Input 
Current 

Vcc = 
V, = c 

(Not 

Max 

J, K 



-1.6 

mA 

>.4V 

Clock 



-3.2 

e 5) 

Clear 



-3.2 


Preset 



-3.2 

los 

Short Circuit 
Output Current 

Vcc = 
(Note 

Max 

DM54 

-20 


-55 

mA 

3) 

DM74 

-18 


-55 

>cc 

Supply Current 

Vcc = Max (Note 4) 


18 

34 

mA 

Note 1: The symbol ( T . i ) indicates the edge of the clock pulse is used for reference ( T ) for rising edge, ( 4- ) for falling edge. 

Note 2: All typicals are at Vcc = 5V, T A = 25°C. 

Note 3: Not more than one output should be shorted at a time. 

Note 4: With all outputs open, Ice Is measured with the Q and Q outputs high in turn. At the time of measurement the clock input is grounded. 
Note 5: Clear is measured with preset high and preset is measured with clear high. 

Note 6: T a = 25'C and V cc = 5V. 
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DM5476/DM7476 


Switching 

Characteristics atv cc = 

Symbol 

Parameter 

♦max 

Maximum Clock 
Frequency 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 


From (Input) 
To (Output) 


Clock to 
Q or Q 


Clockto 

QorQ 


R l = 4000 
C L = 15 pF 



4-82 










































2 


National 

Semiconductor 

Corporation 


DM5485/DM7485 4-Bit Magnitude Comparators 


General Description 

These 4-bit magnitude comparators perform comparison of 
straight binary or BCD codes. Three fully-decoded decisions 
about two 4-bit words (A, B) are made and are externally 
available at three outputs. These devices are fully expand- 
able to any number of bits without external gates. Words of 
greater length may be compared by connecting compara- 
tors in cascade. The A > B, A < B, and A = B outputs of a 
stage handling less-significant bits are connected to the cor- 
responding inputs of the next stage handling more-signi- 


ficant bits. The stage handling the least-significant bits must 
have a high-level voltage applied to the A = B input. The 
cascading paths are implemented with only a two-gate-level 
delay to reduce overall comparison times for long words. 

Features 

■ Typical power dissipation 275 mW 

■ Typical delay (4-bit words) 23 ns 


Connection Diagram 


Dual-ln-Llne Package 
DATA INPUTS 

Vcc A3 B2 A2 A1 B1 AO BO 
lie 1 15 1 14 1 13 1 12 111 1 10 U 


A3 B2 A2 A1 B1 AO 


A<BA = BA>BA>BA = B A < B 
IN IN IN OUT OUT OUT 


B3 A<BA = BA>BA>BA = BA<B GND 

DATA - - - - 

!NPUT CASCADE INPUTS OUTPUTS 

Order Number DM5485J or DM7485N 
See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

...... table are not guaranteed at the absolute maximum ratings. 

npu o age . The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range //je conditions for actual device operation. 

DM54 — 55°Cto +125°C 

DM74 0°Cto +70°C 

Storage Temperature Range -65°C to -M50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM5485 

DM7485 


Min 

Norn 

Max 

Min 

Norn 

Max 


Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

>OH 

High Level Output Current 



-0.8 



-0.8 

mA 

'OL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min* il = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|l = Max, Vih = Min 

2.4 



V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|n = Min, Vil = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

V C c = Max 
V| = 2.4V 

A < B 



40 

fiA 

A > B 



40 

Others 



120 

l|L 

Low Level Input 
Current 

< < 
- o 
II O 
o II 
$ 2 
s 

A < B 



-1.6 

mA 

A > B 



-1.6 

Others 



-4.8 

'os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

!CC 

Supply Current 

V C c = Max 
(Note 3) 


55 

88 

mA 

Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all outputs open, A = B input grounded and all other inputs at 4.5V. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From 

Input 

To 

Output 

Number of 
Gate Levels 

r l = 40on 
C|_ = 15 pF 

Units 

Min 

Max 

IPLH 

Propagation Delay Time 
Low-to-High Level Output 

Any A or B 
Data Input 

A < B 
A > B 

3 


26 

ns 

A = B 

4 


35 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

Any A or B 
Data Input 

A < B 
A > B 

3 


30 

ns 

A = B 

4 


30 

IPLH 

Propagation Delay Time 
Low-to-High Level Output 

A < B 
or A = B 

A > B 

1 


11 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

A < B 
or A = B 

A > B 

1 


17 

ns 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

A = B 

IB 

2 


20 

ns 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

m 

A = B 

2 


17 

ns 

tpLH 

Propagation Delay Time 
Low-to-High Level Output 

A > B 
or A = B 

A < B 

1 


11 

ns 

tpHL 

Propagation Delay Time 
High-to-Low Level Output 

A > B 
or A = B 

A < B 

1 


17 

ns 


Function Table 


Comparing 

Inputs 

Cascading 

Inputs 

Outputs 

A3, B3 

A2, B2 

A1, B1 

AO, BO 

A > B 

A < B 

A = B 

A > B 

A < B 

A = B 

A3 > B3 

X 

X 

X 

X 

X 

X 

H 

L 

L 

A3 < B3 

X 

X 

X 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 > B2 

X 

X 

X 

X 

X 

H 

L 

L 

A3 = B3 

A2 < B2 

X 

X 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 > B1 

X 

X 

X 

X 

H 

L 

L 

A3 = B3 

A2 = B2 

A1 < B1 

X 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO > BO 

X 

X 

X 

H 

L 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO < BO 

X 

X 

X 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

H 

L 

L 

H 

L 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

L 

H 

L 

L 

H 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

L 

L 

H 

L 

L 

H 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

X 

X 

H 

L 

L 

H 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

H 

H 

L 

L 

L 

L 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 

L 

L 

L 

H 

H 

L 


H = High Level, L = Low Level, X = Don’t Care 
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DM5486/DM7486 Quad 2-Input Exclusive-OR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic exclusive-OR function. 


Connection Diagram 

Dual-ln-Line Package 
Vcc B4 A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6531-1 

Order Number DM5486J or DM7486N 
See NS Package Number J14A or N14A 


Function Table 


Y = A © B 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°Cto +125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM5486 

DM7486 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

V CC 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

u| 

V|H 

High Level Input Voltage 

2 



2 



mm 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

'OH 

High Level Output Current 



-0.8 



-0.8 

mA 

bL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VOH 

High Level Output t 

Voltage 

Vcc = Min, Ioh = Max 
V|l = Max, V|h = Min 

2.4 

3.4 


V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V||_ = Max 


0.2 

0.4 

V 

'I 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

fiA 

1 1 L 

Low Level Input Current 

Vcc ~ Max, V| = 0.4V 



-1.6 

mA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

ICCH 

Supply Current with 
Outputs High 

Vcc = Max 
(Note 3) 

DM54 


30 

43 

mA 

DM74 


30 

50 

ICCL 

Supply Current with 
Outputs Low 

Vcc = Max (Note 4) 


36 

57 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25'C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icch is measured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded. 
Note 4: Iccl is measured with all outputs open, and all inputs at ground. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

C L = 15 pF 

Conditions Ri = 400H Units 


Other Input Low 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

fpHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


Other Input High 


4-89 


DM5486/DM7486 













DM5490A/DM7490A, DM5493A/DM7493A 



National 

Semiconductor 

Corporation 


DM5490A/DM7490A, DM5493A/DM7493A Decade, and 
Binary Counters 


General Description 

Each of these monolithic counters contains four master- 
slave flip-flops and additional gating to provide a divide-by- 
two counter and a three-stage binary counter for which the 
count cycle length is divide-by-five for the 90A and divide- 
by-eight for the 93A. 

All of these counters have a gated zero reset and the 90A 
also has gated set-to-nine inputs for use in BCD nine's com- 
plement applications. 

To use their maximum count length (decade or four-bit bina- 
ry), the B input is connected to the Qa output. The input 
count pulses are applied to input A and the outputs are as 


described in the appropriate truth table. A symmetrical di- 
vide-by-ten count can be obtained from the 90A counters by 
connecting the Qd output to the A input and applying the 
input count to the B input which gives a divide-by-ten square 
wave at output Qa- 

Features 

■ Typical power dissipation 

— 90A 145 mW 

— 93A 130 mW 

■ Count frequency 42 MHz 


Connection Diagrams 


Dual-ln-Line Package 

INPUT 

A NC 0 A O 0 GND Qq Q c 



I 14 I 13 

12 

11 1 10 

9 

B 




~j 


_ 



-c 

-0 

Qa Qd Qb 

> a oc 

> B *9(2) 

*0(1) *0(2) *9(1) 

— 


_ 




_ 



1 

2 

_ 

4 S 

M 

7 


INPUT Rod) Ro(2) NC Vqc *9(1) *9(2) 
B 


TL/F/6533-1 

Order Number DM5490AJ or DM7490AN 
See NS Package Number J14A or N14A 

Dual-ln-Llne Package 


INPUT 

A NC 0 A Qq GND 0 B Qq 



14 I 13 

12 

11 1 10 

i®! 

8 






_ 



-C 

-c 

Qa Qd Qb 

> A 

a c 

> B 

*0(1) *0(2) 

— 


_ 





n 

2 

3 | 4 | S I® | 7 


INPUT R 0 (i) Rq(2) NC Vcc NC NC 


TL/F/6533-2 

Order Number DM5493AJ or DM7493N 
See NS Package Number J14A or N14A 
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Absolute Maximum Ratings (Note) 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

| DM5490A 

DM7490A 

Units 

| Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

mm 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency 
(Note 5) 

A 

0 


32 

0 


32 

MHz 

B 

0 


16 

0 


16 

tw 

Pulse Width 
(Note 5) 

A 

15 



15 



ns 

B 

30 



30 



Reset 

15 



15 



tREL 

Reset Release Time (Note 5) 

25 



25 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


’90A Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh 7 Max 
V|i_ = Max, V|H = Min 

2.4 

3.4 


V 

VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|l = Max (Note 4) 


0.2 


V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

hH 

High Level Input 
Current 

< < 
— o 
II O 
ro II 

A 



80 

fiA 

Reset 



40 

B 



120 

IlL 

Low Level Input 
Current 

!> 
II o' 
o II 
o _ 
> > 

A 



-3.2 

mA 

Reset 



-1.6 

B 



-4.8 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-57 

mA 

DM74 

-18 


-57 

Icc 

Supply Current 

Vcc = Max (Note 3) 


29 

42 

mA 


Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice ' s measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 

Note 4: Q a outputs are tested at Iol = Max plus the limit value of Iil for the B input This permits driving the B Input while maintaining full fan-out capability. 
Note 5: T A = 25“C and V C c = 5V. 


Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 

DM54 — 55°C to + 125°C 

DM74 0°C to + 70“C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 
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DM5490A/DM7490A, DM5493A/DM7493A 


’90A Switching Characteristics 


at Vqc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 400ft 
Cl = 15 pF 

Units 

Min 

Max 

f MAX 

Maximum Clock 
Frequency 

AtoQA 

32 


MHz 

B to Qq 

16 


tpLH 

Propagation Delay Time 
Low to High Level Output 

AtoQA 


16 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

AtoQA 


18 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

A to Qp 


48 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to Qq 


50 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to Qq 


16 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

B to Qq 


21 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

B to Qc 


32 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Qc 


35 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to Qd 


32 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Qq 


35 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

SET-9 to 
Qa. Qd 


30 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

SET-9 to 
Qb> Qc 


40 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

SET-0 
Any Q 


40 

ns 
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Recommended Operating Conditions 


Symbol 

Parameter 

DM5493A 

DM7493A 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

VlL 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

'OL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency 
(Note 5) 

A 

0 


32 

0 


32 

MHz 

B 

0 


16 

0 


16 

tw 

Pulse Width 
(Note 5) 

A 

15 



15 



ns 

B 

30 



30 



Reset 

15 



15 



tREL 

Reset Release Time (Note 5) 

25 



25 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


’93A Electrical Characteristics 


over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V, 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

v OH 

High Level Output 
Voltage 

Vcc = Min, Ion = Max 
V||_ = Max, V|h = Min 

2.4 

3.4 


V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|l = Max (Note 4) 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

V C c = Max 
V| = 2.4V 

Reset 



40 

p, A 

A 



80 

B 



80 

IlL 

Low Level Input 
Current 

< < 
- o 
II O 
o II 

'< 2 
s 

Reset 



-1.6 

mA 

A 



-3.2 

B 



-3.2 

>os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-57 

mA 

DM74 

-18 


-57 

>cc 

Supply Current 

Vcc = Max (Note 3) 


26 

39 

mA 


Note 1: All typicals are at Vcc = 5V, T A = 25“C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded. 

Note 4: Q A outputs are tested at Iol = Max plus the limit value of Iil for the B input. This permits driving the B input while maintaining full fan-out capability. 
Note 5: T a = 25”C and V C c = 5V. 
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DM5490A/DM7490A, DM5493A/DM7493A 


’93A Switching Characteristics 


at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

ll ll 

-i _i 

cc o 

40on 
15 pF 

Units 



Min 

Max 


f MAX 

Maximum Clock 

A to Qa 

32 


MHz 


Frequency 

B to Qg 

16 



*PLH 

Propagation Delay Time 
Low to High Level Output 

A to 
Qa 


16 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to 
Qa 


18 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

A to 
Qd 


70 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

A to 
Qd 


70 

ns 

fpLH 

Propagation Delay Time 
Low to High Level Output 

B to 
Qb 


16 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to 
Qb 


21 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to 
Qc 


32 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to 

Qc 


35 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Bto 

Qd 


51 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Bto 

Qd 


51 

ns 

*PHL 

Propagation Delay Time 
High to Low Level Output 

SET-0 

to 

Any Q 


40 

ns 


4-94 





























































Function Tables (NoteD) 


90A 

BCD Count Sequence 
(See Note A) 


Count 

Outputs 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 


L 

L 

H 

L 


L 

L 

H 

H 


L 

H 

L 

L 


L 

H 

L 

H 


L 

H 

H 

L 


L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


90A 

BCD Bi-Qulnary (5-2) 
(See Note B) 


Count 

Outputs 

Qa 

Qd 

Qc 

Qb 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 


L 

L 

H 

L 


L 

L 

H 

H 


L 

H 

L 

L 


H 

L 

L 

L 


H 

L 

L 

H 


H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


93A 

Count Sequence 
(See Note C) 


Count 

Outputs 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 


L 

L 

H 

L 


L 

L 

H 

H 


L 

H 

L 

L 


L 

H 

L 

H 


L 

H 

H 

L 


L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


90A 

Reset/Count Function Table 


Reset Inputs 

Outputs 

R0(1) R0(2) R9(1) R9(2) 

< 

o 

m 

O 

o 

O 

Q 

o 

H H L X 
H H X L 
X X H H 
X L X L 
L X L X 
L X X L 
X L L X 

L L L L 

L L L L 

H L L H 

COUNT 
COUNT 
COUNT 
COUNT 


93A 

Reset/Count Function Table 


Reset Inputs 

Outputs 

R0(1) 

R0(2) 

Qd 

a 

O 

o 

o 

Qa 

mi 

H 

L 

L L 

L 

mm 

X 


COUNT 


H 

L 


COUNT 



Note A: Output Qa is connected to input B for BCD count. 
Note B: Output Op is connected to input A for bi-quinary count. 
Note C: Output Qa is connected to input B. 

Note D: H = High Level, L = Low Level, X = Don’t Care. 
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DM5495/DM7495 4-Bit Parallel Access Shift Registers 


General Description 

These 4-bit registers feature parallel and serial inputs, paral- 
lel outputs, mode control, and two clock inputs. The regis- 
ters have three modes of operation. 

Parallel (broadside) load 

Shift right (the direction Qa toward Qp) 

Shift left (the direction Qp toward Q A ) 

Parallel loading is accomplished by applying the four bits of 
data and taking the mode control input high. The data is 
loaded into the associated flip-flops and appears at the out- 
puts after the high-to-low transition of the clock-2 input. Dur- 
ing loading, the entry of serial data is inhibited. 

Shift right is accomplished on the high-to-low transition of 
clock 1 when the mode control is low; shift left is accom- 
plished on the high-to-low transition of clock 2 when the 


mode control is high by connecting the output of each flip- 
flop to the parallel input of the previous flip-flop (Qp to input 
C, etc.) and serial data is entered at input D. The clock input 
may be applied simultaneously to clock 1 and clock 2 if both 
modes can be clocked from the same source. 

Changes at the mode control input should normally be 
made while both clock inputs are low; however, conditions 
described in the last three lines of the truth table will also 
ensure that register contents are protected. 

Features 

■ Typical maximum clock frequency 36 MHz 

■ Typical power dissipation 250 mW 


Connection Diagram 

Dual-ln-Llne Package 


OUTPUTS CLOCK 2 

* CLOCK 1 L-SHIFT 

vcc Qa Qb q c Qd r-shift (load) 


J 

14 

13 

12 

11 

10 

9 

8 

r 

_ 








h 


r 

Qa Qb Qc Qd c * ^ 

SERIAL INPUT 

A B C D MODE 


_ 







1 

2 

3 

4 

5 

6 

7 


SERIAL A B C D MODE GND 
INPUT v 'CONTROL 


INPUTS 


Order Number DM5495J or DM7495N 
See NS Package Number J14A or N14A 


TL/F/6534-1 
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DM5495/DM7495 


Absolute Maximum Ratings (Note) 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 


DM5495 

DM7495 

Units 



Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

mom 

Vih 

High Level Input Voltage 

2 



2 



ES 

V|L 

Low Level Input Voltage 



0.8 



0.8 

S3 

•OH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 4) 

0 


25 

0 


25 

MHz 

t W 

Clock Pulse Width (Note 4) 

15 

11 


15 



ns 

tsu 

Data Setup Time (Note 4) 

20 

10 


20 

10 


ns 

tEN 

Time to Enable 

Clock 1 

20 



20 





Clock (Note 4) 

Clock 2 

15 



15 




tH 

Data Hold Time (Note 4) 

0 

-10 


0 

-10 


ns 

t| N 

Time to Inhibit Clock 1 
or Clock 2 (Note 4) 

10 



10 



ns 

t a 

Free Air Operating 
Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

V OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|l = Max, Vih = Min 

2.4 

3.4 


V 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|i_ = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input 
Current 

V C c = Max 
V| = 2.4V 

Mode 



80 

/*A 

Others 



40 

IlL 

Low Level Input 
Current 

< < 
— o 
II O 
o II 

< 2 
8 

Mode 



-3.2 

mA 

Others 



-1.6 

•os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-18 


-57 

mA 

DM74 

-18 


-57 

•cc 

Supply Current 

Vcc = Max (Note 3) 


50 

75 

mA 


Note 1: All typicals are at Vcc = 5V, T A = 25'C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all outputs and serial input open; A, B, C, and D inputs grounded: Mode Control at 4.5V: and a momentary 3V, then ground, applied to 
both clock inputs. 

Note 4: T a = 25’C and V C c = 5V. 


Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°Cto +125°C 

DM74 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

r l = 40on, c L = 

15 pF 

Units 

To (Output) 

Min 

Max 

fMAX 

Maximum Clock Frequency 


25 


MHz 

fPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 


35 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 


35 

ns 


Function Table 


Inputs 

Outputs 

Mode 

Control 

Clocks 

Serial 

Parallel 

Qa 

Qb 

Qc 

Qd 

2(L) 

1(R) 

A 

B 

c 

D 

H 

H 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

H 

4 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

4 

X 


Qbt 

Qct 

QDt 

d 

OBn 

Qcn 

QDn 

d 

L 

L 

H 


X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

L 

X 

4 


X 

X 

X 

X 

H 

QAn 

QBn 

Qcn 

L 

X 

4 


X 

X 

X 

X 

L 

QAn 

QBn 

Qcn 

t 

L 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

4 

L 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

4 

L 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

T 

H 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

T 

H 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 


tShifting left requires external connection of Qb to A, Qc to B, Qq to C. Serial data Is entered at input D. 


H = High Level (Steady State). L = Low Level (Steady State), X = Don’t Care (Any input, Including transitions) 

4- = Transition from high to low level, f = Transition from low to high level 
a, b, c, d = The level of steady, state input at Inputs A, B, C, or D, respectively. 

Qao. Qbo. Qco. Qdo = The level of Qa, Qb. Qc. Qd. respectively, before the indicated steady state input conditions were established. 
QAn. Qf 3 n. Qcn. Qon = The level of Qa, Qb. Qc. Qd. respectively, before the most recent J, transition of the clock. 


Logic Diagram 

DATA INPUTS 



TL/F/6534-2 
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DM54107/DM74107 


National 

Semiconductor 

Corporation 



DM54107/DM74107 Dual Master-Slave J-K Flip-Flops with 
Clear and Complementary Outputs 


General Description 

This device contains two independent positive pulse trig- 
gered J-K flip-flops with complementary outputs. The J and 
K data is processed by the flip-flops after a complete clock 
pulse. While the clock is low the slave is isolated from the 
master. On the positive transition of the clock, the data from 
the J and K inputs is transferred to the master. While the 


clock is high the J and K inputs are disabled. On the nega- 
tive transition of the clock, the data from the master is trans- 
ferred to the slave. The logic states of the J and K inputs 
must not be allowed to change while the clock is high. Data 
is transferred to the outputs on the falling edge of the clock 
pulse. A low logic level on the clear input will reset the out- 
put regardless of the logic states of the other inputs. 


Connection Diagram 

Dual-ln-Llne Package 


V cc CLR 1 CLK 1 K2 CLR 2 CLK 2 J2 



J1 Q1 Q1 K1 Q2 Q2 GND 


TL/F/6536-1 

Order Number DM54107J or DM74107N 
See NS Package Number J14A or N14A 


Function Table 


Inputs 

Outputs 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

J~L 

L 

L 

Qo 

Qo 

H 

J"L 

H 

L 

H 

L 

H 

J"L 

L 

H 

L 

H 

H 

_TL 

H 

H 

Toggle 


H = High Logic Level 
X = Either Low or High Logic Level 
L = Low Logic Level 

J”L = Positive pulse data. The J and K Inputs must be held constant while 
the clock is high. Data is transferred to the outputs on the falling edge of the 
clock pulse. 

Qo = The output logic level of Q before the Indicated Input conditions were 
established. 

Toggle = Each output changes to the complement of its previous level on 
each complete positive clock pulse. 
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Absolute Maximum Ratings (Note) 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54107 

DM74107 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

— 

V|H 

High Level Input Voltage 

2 



2 



SB 

VlL 

Low Level Input Voltage 



0.8 



0.8 

V 

•OH 

High Level Output Current 



-0.4 



-0.4 

mA 

•OL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 5) 

0 

20 

15 

0 

20 

15 

MHz 

tw 

Pulse Width 
(Note 5) 

Clock High 

20 



20 



ns 

Clock Low 

47 



47 



Clear Low 

25 



25 



tsu 

Input Setup Time (Notes 1 & 5) 

Of 



ot 



ns 

t H 

Input Hold Time (Notes 1 & 5) 

1091 



oi 



ns 

T A 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 


v OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max, Vih = Min 

m 

3.4 


B 

V<0L 

Low Level Output 
Voltage 

Vcc = Min, Iol - Max 
Vih = Min, V|(_ = Max 


0.2 

0.4 

B 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

■iH 

High Level Input 
Current 

V C c = Max 
V| = 2.4V 

J.K 



40 

juA 

Clock 



80 

Clear 



80 

l|L 

Low Level Input 
Current 

Vcc = Max 
V| = 0.4V 

J, K 



-1.6 

mA 

Clock 



-3.2 

Clear 



-3.2 

*OS 

Short Circuit 
Output Current 

Vcc = Max 
(Note 3) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

•cc 

Supply Current 

Vcc = Max, (Note 4) 


18 

34 

mA 


Note 1: The symbols ( f , 1) indicate the edge of the clock pulse is used for reference: ( f ) for rising edge, ( 1 ) for falling edge. 

Note 2: All typicals are at V C c = 5V, T A = 25'C. 

Note 3: Not more than one output should be shorted at a time. 

Note 4: With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement the clock input is grounded. 
Note 5: T A = 25”C and V C c = 5V. 


Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 
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DM54107/DM74107 


Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

*MAX 

Maximum Clock 
Frequency 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tpLH 

Propagation Delay Time 
Low to High Level Output 

IpHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 


From (Input) 
To (Output) 


Clock to 
Q or 5 


Clock to 
QorQ 


R l = 4000 
C L = 15 pF 
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WJn National 

Semiconductor 
MuKL Corporation 


DM54109/DM74109 Dual Positive-Edge-Triggered 
J-K Flip-Flops with Preset, Clear, 
and Complementary Outputs 

General Description 

This device contains two independent positive-edge-trig- 
gered J-K flip-flops with complementary outputs. The J and 
K data is accepted by the flip-flop on the rising edge of the 
clock pulse. The triggering occurs at a voltage level and is 
not directly related to the transition time of the rising edge of 

Connection Diagram 

Dual-ln-Llne Package 

V cc CLR 2 J2 i<2 CLK 2 PR 2 Q2 Q2 





CLR 1 J1 K1 CLK 1 PR 1 Q1 Q1 GND 


TL/F/6537-1 

Order Number DM54109J or DM74109N 
See NS Package Number J16A or N16A 

Function Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

T 

L 

L 

L 

H 

H 

H 

T 

H 

L 

Toggle 

H 

H 

t 

L 

H 

Q 0 

Qo 

H 

H 

T 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Qo 

Qo 


H = High Logic Level 
L = Low Logic Level 
T = Rising Edge of Pulse. 

• = This configuration is nonstable; that is, it will not persist when preset 
and clear inputs return to their inactive (high) level. 

Qo = The output logic level of Q before the indicated input conditions were 
established. 

Toggle = Each output changes to the complement of its previous level on 
each active transition of the clock pulse. 


the clock. The data on the J and K inputs may be changed 
while the clock is high or low as long as setup and hold 
times are not violated. A low logic level on the preset or 
clear inputs will set or reset the outputs regardless of the 
logic levels of the other inputs. 
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DM54109/DM74109 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

| DM54109 

i DM74109 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

•OH 

High Level Output Current 



-1.2 



-1.2 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 6) 

0 


30 

0 


30 

MHz 

t W 

Pulse Width 
(Note 6) 

Clock High 

20 



20 



ns 

Clock Low 

20 



20 



Preset Low 

20 



20 



Clear Low 

20 



20 



*SU 

Input Setup Time (Notes 1 & 6) 

15f 



15 T 



ns 

tH 

Input Hold Time (Notes 1 & 6) 

104 



104 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -12 mA 



-1.5 

V 

v OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max, V|h = Min 

2.4 

3.4 


V 

V 0 L 

Low Level Output 
Voltage 

Vcc = Min, Iol Max 
Vih = Min, V|[, = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V t = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

< < 
- o 
II O 

IV) II 
8 

J,K 



40 

juA 

Preset 



80 

Clock 



80 

Clear 



160 

IlL 

Low Level Input 
Current 

Vcc = Max 
V, = 0.4V 

(Note 5) 

J, K 



-1.6 

mA 

Preset 



-3.2 

Clock 



-3.2 

Clear 



-4.8 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 3) 

DM54 

-30 


-85 

mA 

DM74 

-30 


-85 

!CC 

Supply Current 

| Vcc = Max (Note 4) j 


20 

30 

mA 


Note 1: The symbol ( f ) indicates the rising edge of the clock pulse is used for reference. 

Note 2: All typicals are at Vcc = 5V, Ta = 25 , ’C. 

Note 3: Not more than one output should be shorted at a time. 

Note 4: With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement the clock input grounded. 
Note 5: Clear is tested with preset high and preset is tested with clear high. 

Note 6: T A = 25”C and V C c = 5V. 
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Switching 

Characteristics atv cc = 

Symbol 

Parameter 

fMAX 

Maximum Clock 
Frequency 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


From (Input) 
To (Output) 


R L = 400ft 
C L = 15 pF 



Clock to 
Q or Q 











































DM54121/DM74121 



National 

Semiconductor 

Corporation 


DM54121/DM74121 One-Shot with 


Clear and Complementary Outputs 


General Description 

The DM54/74121 is a monostable multivibrator featuring 
both positive and negative edge triggering with complemen- 
tary outputs. An internal 2k SI timing resistor is provided for 
design convenience minimizing component count and lay- 
out problems. This device can be used with a single external 
capacitor. Inputs (A) are active-low trigger transition inputs 
and input (B) is an active-high transition Schmitt-trigger in- 
put that allows jitter-free triggering from inputs with tran- 
sition rates as slow as 1 volt/second. A high immunity to 
Vcc noise of typically 1 .5V is also provided by internal cir- 
cuitry at the input stage. 

To obtain optimum and trouble free operation please read 
operating rules and NSC one-shot application notes careful- 
ly and observe recommendations. 

Features 

■ Triggered from active-high transition or active-low tran- 
sition inputs 

■ Variable pulse width from 30 ns to 28 seconds 


■ Jitter free Schmitt-trigger input 

■ Excellent noise immunity typically 1 .2V 

■ Stable pulse width up to 90% duty cycle 

■ TTL, DTL compatible 

■ Compensated for V C c and temperature variations 

■ Input clamp diodes 

Functional Description 

The basic output pulse width is determined by selection of 
an internal resistor Rint or an external resistor (Rx) and 
capacitor (Cx). Once triggered the output pulse width is in- 
dependent of further transitions of the inputs and is a func- 
tion of the timing components. Pulse width can vary from a 
few nano-seconds to 28 seconds by choosing appropriate 
Rx and Cx combinations. There are three trigger inputs from 
the device, two negative edge-triggering (A) inputs, one pos- 
itive edge Schmitt-triggering (B) input. 


Connection Diagram 

Dual-ln-Llne Package 
Rext/ 

Vcc NC NC Cext C E xt R|NT NC 



TL/F/6538-1 

Order Number DM54121J or DM74121N 
See NS Package Number J14A or N14A 


Function Table 


Inputs 

Outputs 

A1 

A2 

B 

Q 

Q 

L 

X 

H 

L 

H 

X 

L 

H 

L 

H 


|1 


L 

H 


msm 


L 

H 




_n_ 

U~ 


ftfl 

H 

_n_ 

“LT 



H 

J“L 

“LT 


wM 

r 

J~L 

U" 

1 x 

mm 

t 

-TL 

"LT 


H = High Logic Level 

L = Low Logic Level 

X = Can Be Either Low or High 
T = Positive Going Transition 
4, = Negative Going Transition 

JT = A Positive Pulse 
"LT = A Negative Pulse 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 -55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

| DM54121 j 

1 DM74121 1 

Units 

| Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

mtm 

5 

5.5 

4.75 

5 

5.25 

V 

Vt+ 

Positive-Going Input Threshold 
Voltage at the A Input (Vcc = Min) 


1.4 

2 


1.4 

2 

V 

Vt- 

Negative-Going Input Threshold 
Voltage at the A Input (Vcc = Min) 

0.8 

1.4 


0.8 

1.4 


V 

Vt+ 

Positive-Going Input Threshold 
Voltage at the B Input (Vcc = Min) 


1.5 

2 


1.5 

2 

V 

v t - 

Negative-Going Input Threshold 
Voltage at the B Input (Vcc = Min) 

0.8 

1.3 


0.8 

1.3 


V 

'OH 

High Level Output Current 



-0.4 



-0.4 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

tw 

Input Pulse Width (Note 1) 

50 



50 



ns 

dV/dt 

Rate of Rise or Fall of 
Schmidt Input (B) (Note 1) 



1 



1 

V/s 

dV/dt 

Rate of Rise or Fall of 
Logic Input (A) (Note 1) 



1 



1 

V/jLtS 

Rext 

External Timing Resistor (Note 1) 

1.4 


30 

1.4 


40 

kfl 

Cext 

External Timing Capacitance (Note 1) 

0 


1000 

0 


1000 

p.F 

DC 

Duty Cycle (Note 1 ) 

Rj - 2 kfl 



67 



67 

% 

Rt = Rext (Max) 



90 



90 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: T a = 25°C and V C c = 5 V. 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 


v OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max, 
V||_ = Max, Vih = Min 

2.4 

3.4 



V 0 L 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max, 
Vih = Min, Vil = Max 


0.2 

0.4 

1 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

Vcc = Max 
V| = 2.4V 

A1, A2 



40 

p.A 

B 



80 

IlL 

Low Level Input 
Current 

< < 
- o 
11 O 
o II 

A1, A2 



-1.6 

mA 

B 



-3.2 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

>cc 

Supply Current 

Vcc = Max 

Quiescent 


13 

25 

mA 

Triggered 


23 

40 


Note 1: All typicals are at Vcc “ 5V, Ta = 25“C. 

Note 2: Not more than one output should be shorted at a time. 
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Switching Characteristics at Vqc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Outout Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

IPLH 

Propagation Delay Time 
Low to High Level Output 

A1.A2 
to Q 

IPLH 

Propagation Delay Time 
Low to High Level Output 

B to 
Q 

IpHL 

Propagation Delay Time 
High to Low Level Output 

A1.A2 
to Q 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B 

to Q 

tw(OUT) 

Output Pulse 
Width Using the 
Internal Timing Resistor 

A1, A2 or B 
to Q, Q 

IW(OUT) 

Output Pulse 
Width Using Zero 
Timing Capacitance 

A1,A2 
to Q,Q 

tW(OUT) 

Output Pulse 
Width Using External 
Timing Resistor 

A1.A2 
to Q, Q 



A1.A2 
toQ, Q 


C E xt = 80 pF 
R I NT to V C C 
C L = 15 pF 
R l = 400H 


C EXT = 0 pF 

Rint to Vcc 
r l = 40on 
C L = 15 pF 


CEXT = 100 pF 
R|NT = 10 kfl 
R l = 400fl 
C L = 15 pF 


CEXT = 1 P'F 
RlNT =10 kfl 
R L = 400fl 
C L = 15 pF 






Max 

Units 

70 

ns 

55 

ns 

80 

ns 

65 

ns 

150 

ns 

50 

ns 

800 

ns 

8 

ms 


Operating Rules 

1. To use the internal 2 kfl timing resistor, connect the Rint 
pin to V C c- 

2. An external resistor (Rx) or the internal resistor (2 kfl) 
and an external capacitor (Cx) are required for proper 
operation. The value of Cx may vary from 0 to any neces- 
sary value. For small time constants use high-quality 
mica, glass, polypropylene, polycarbonate, or polystyrene 
capacitors. For large time constants use solid tantalum or 
special aluminum capacitors. If the timing capacitors 
have leakages approaching 100 nA or if stray capaci- 
tance from either terminal to ground is greater than 50 pF 
the timing equations may not represent the pulse width 
the device generates. 

3. The pulse width is essentially determined by external tim- 
ing components Rx and Cx- For Cx < 1000 pF see Fig- 
ure 1 design curves on Tyy as function of timing compo- 
nents value. For Cx >1000 pF the output is defined as: 
tw = K Rx C x 

where [Rx is in Kilo-ohm] 

[Cx is in pico Farad] 

[Tw is in nano second] 

[K s 0.7] 
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FIGURE 1 


4. If Cx is an electrolytic capacitor a switching diode is often 
required for standard TTL one-shots to prevent high in- 
verse leakage current (Figure 2). 
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Operating Rules (Continued) 

5. Output pulse width versus Vcc and operation tempera- 
tures: Figure 3 depicts the relationship between pulse 
width variation versus Vcc- Figure 4 depicts pulse width 
variation versus ambient temperature. 


Rext = 5K 
Cext “ 1000 pF 
T A = 25°C J 

— 















4 4.5 5 5.5 6 

Vcc |V) 


Rext = 5K 
CexT-1000 pF 
Vcc « 5.0V 


-60 -30 0 30 60 90 120 150 

AMBIENT TEMPERATURE (°C) 


6. The “K" coefficient is not a constant, but varies as a 
function of the timing capacitor Cx- Figure 5 details this 
characteristic. 


IIIIIIIIIII 

lllllllllll 

IIIIIIIIIII 

lllllllllll 

IIIK5MIIIIII 


0 .2 .4 .6 .8 1.0 1.2 1.4 1.6 

“K” COEFFICIENT 

TL/F/6538-6 

FIGURE 5 

7. Under any operating condition Cx and Rx must be kept 
as close to the one-shot device pins as possible to mini- 
mize stray capacitance, to reduce noise pick-up, and to 
reduce I x R and Ldi/dt voltage developed along their 
connecting paths. If the lead length from Cx to pins (10) 
and (11) is greater than 3 cm, for example, the output 
pulse width might be quite different from values predicted 
from the appropriate equations. A non-inductive and low 
capacitive path is necessary to ensure complete dis- 
charge of Cx in each cycle of its operation so that the 
output pulse width will be accurate. 

8. Vcc and ground wiring should conform to good high-fre- 
quency standards and practices so that switching tran- 
sients on the Vcc and ground return leads do not cause 
interaction between one-shots. A 0.01 p,F to 0.10 /xF by- 
pass capacitor (disk ceramic or monolithic type) from Vcc 
to ground is necessary on each device. Furthermore, the 
bypass capacitor should be located as close to the Vcc- 
pin as space permits. 

For further detailed device characteristics and output performance please 

refer to the NSC one-shot application note, AN-366. 
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Corporation 


DM54123/DM74123 Dual Retriggerable One-Shot with 
Clear and Complementary Outputs 


General Description 

The DM54/74123 is a dual retriggerable monostable multi- 
vibrator capable of generating output pulses from a few 
nano-seconds to extremely long duration up to 100% duty 
cycle. Each device has three inputs permitting the choice of 
either leading-edge or trailing edge triggering. Pin (A) is an 
active-low transition trigger input and pin (B) is an active- 
high transition trigger input. The clear (CLR) input termi- 
nates the output pulse at a predetermined time independent 
of the timing components. 

National’s '123 device features a unique logic realization not 
implemented by other manufacturers. The “Clear” input will 
not trigger the device, a design tailored for applications 
where it shall only terminate or reduce a timing pulse. 

To obtain the best and trouble free operation from this de- 
vice please read the operating rules as well as the NSC 
one-shot application notes carefully and observe recom- 
mendations. 


Features 

■ DC triggered from active-high transition or active-low 
transition inputs 

■ Retriggerable to 100% duty cycle 

■ Direct reset terminates output pulse 

■ Compensated for Vqc and temperature variations 

■ DTL, TTL compatible 

■ Input clamp diodes 

Functional Description 

The basic output pulse width is determined by selection of 
an external resistor (Ry) and capacitor (Cx). Once triggered, 
the basic pulse width may be extended by retriggering the 
gated active-low transition or active-high transition inputs or 
be reduced by use of the active-low transition clear input. 
Retriggering to 100% duty cycle is possible by application of 
an input pulse train whose cycle time is shorter than the 
output cycle time such that a continuous “HIGH” logic state 
is maintained at the “Q” output. 


Connection Diagram 


Function Table 


Dual-ln-Line Package 

r ext i 

Vcc C EXT CEXT 1 Q1 Q2 CLR 2 B2 A2 



A1 B1 CLR 1 Q1 Q2 CexT 2 ReXT 2 GND 

CEXT 


TL/F/6539-1 

Order Number DM54123J or DM74123N 
See NS Package Number J16A or N16A 


Inputs 

Outputs 

CLEAR 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

H 

MM 

X 

L 

H 

H 

■9 

L 

L 

H 

H 

IB 

u 

J“L 

U " 

H 

mm 

M 

_n_ 

U~ 


H = High Logic Level 
L = Low Logic Level 
X = Can Be Either Low or High 
T = Positive Going Transition 
4. = Negative Going Transition 
J“L = A Positive Pulse 
U" = A Negative Pulse 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 -55°C to + 125°C 

DM74 0°Cto +70°C 

Storage T emperature - 65°C to + 1 50°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “ Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54123 

DM74123 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 


5 

5.5 

4.75 

5 

5.25 

V 

Vih 

High Level Input Voltage 

2 



2 




VlL 

Low Level Input Voltage 



0.8 



0.8 

EH 

>OH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

tw 

Pulse Width 

A or B High 

40 



40 





(Note 5) 

A or B Low 

40 



40 



ns 



Clear Low 

40 



40 




T WQ 

(Min) 

Minimum Width of 
Pulse at Q (Note 5) 

AorB 



76 



65 

ns 

Rext 

External Timing Resistor 

5 


25 

5 


50 

kit 

C EXT 

External Timing Capacitance 

No Restriction 

No Restriction 

P-F 

CwiRE 

Wiring Capacitance 
a* Rext/Cext Terminal (Note 5) 



50 



50 

PF 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

V OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, V|h = Min 

2.5 

3.4 


V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|i_ = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

< < 
— o 
II O 
ro II 

£ 2 

Data 



40 

/iA 

Clear 



80 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

'os 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-10 


-40 

mA 

DM74 

-10 


-40 

'cc 

Supply Current 

Vcc = Max (Notes 3 and 4) 


46 

66 

mA 


Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Quiescent Ice is measured (after clearing) with 2.4V applied to all clear and A inputs, B inputs grounded, all outputs open.CexT = 002 and Rext = 
25 KO. 

Note 4: Icc is measured in the triggered state with 2.4V applied to all clear and B inputs, A inputs grounded, all outputs open, Cext = 0 02 p.F, and Rext = 25 kn. 
Note 5: T A = 25"C and V C c = 5V. 
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DM54123/DM74123 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl 

= 40on 



Symbol 

Parameter 

From (Input) 
To (Output) 

C L = 15 pF 

Cext = o pF, Rext = 5 kn 

C L = 15 pF 

Cext = 1000 pF, Rext = 10 Kfi 

Units 




Min 

Max 

Min 

Max 


fpLH 

Propagation Delay Time 
Low to High Level Output 

A to Q 


33 



ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

B to Q 


28 



ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

AtoQ 


40 



ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

B to Q 


36 



ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clear to Q 


40 



ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to Q 


27 



ns 

fW(out) 

Output Pulse Width 

A or B to Q 



3.08 

3.76 

IMS 


Operating Rules 

1 . An external resistor (Rx) and external capacitor (Cx) are 
required for proper operation. The value of Cx may vary 
from 0 to any necessary value. For small time constants 
high-grade mica, glass, polypropylene, polycarbonate, or 
polystyrene material capacitors may be used. For large 
time constants use tantalum or special aluminum capaci- 
tors. If the timing capacitors have leakages approaching 
100 nA or if stray capacitance from either terminal to 
ground is greater than 50 pF the timing equations may 
not represent the pulse width the device generates. 

2. When an electrolytic capacitor is used for Cx a switching 
diode is often required for standard TTL one-shots to pre- 
vent high inverse leakage current (Figure 2). However, its 
use in general is not recommended with retriggerable op- 
eration. 

3. The output pulse width (Tw) for Cx > 1000 pF is defined 
as follows: 

T W = K R X C X (1 + 0.7/Rx) 
where [R x is in Kilo-ohm] 

[Cx is in pico Farad] 

[Tw is in nano second] 

[K ~ 0.34] 

4. The multiplicative factor K is plotted as a function of Cx 
below for design considerations: 



0 .2 .4 .6 .8 1.0 1.2 1.4 1.6 
"K" COEFFICIENT 

TL/F/6539-2 

FIGURE 1 


Rx 

Vcc-^vV - 


-►I— PIN (7) 


Hh 


PIN (6) 


FIGURE 2 


TL/F/6539-3 


5. For Cx < 1000 pF see Figure 3 for Tw vs Cx family 
curves with Rx as a parameter: 



Cext (pF) 


TL/F/6539-4 

FIGURE 3 

6. To obtain variable pulse width by remote trimming, the 
following circuit is recommended: 


PIN (7) 
OR (15) 


PIN (6) 
OR (14) 



Vcc 


TL/F/6539-5 


Note: “Rremote” should be as close to the one-shot as possible. 

FIGURE 4 
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Operating Rules (Continued) 

7. The retriggerable pulse width is calculated as shown be- 
low: 

T = Tw + tpLH = KX R x X Cx + tp|_H 
The retriggered pulse width is equal to the pulse width 
plus a delay time period (Figure 5). 



8. Output pulse width versus V<x and Temperatures: Figure 
6 depicts the relationship between pulse width variation 
versus operating Vcc- Figure 7 depicts pulse width varia- 
tion versus ambient temperatures. 


Rext=5K 
Cext- 1000 pF 
T a -25°C 
















4 4.5 5 5.5 6 


Vcc (V) 


TL/F/6539-7 

FIGURE 6 



-60 - 30 0 30 60 90 120 150 
AMBIENT TEMPERATURE ("C) 

TL/F/6539-8 

FIGURE 7 

9. Under any operating condition Cx and Rx must be kept 
as close to the one-shot device pins as possible to mini- 
mize stray capacitance, to reduce noise pick-up, and to 
reduce I x R and Ldi/dt voltage developed along their 
connecting paths. If the lead length from Cx to pins (6) 
and (7) or pins (14) and (15) is greater than 3 cm, for 
example, the output pulse width might be quite different 
from values predicted from the appropriate equations. A 
non-inductive and low capacitive path is necessary to 
ensure complete discharge of Cx in each cycle of its 
operation so that the output pulse width will be accurate. 

10. The Cext Pi ns of this device are internally connected to 
the internal ground. For optimum system performance 
they should be hard wired to the system’s return ground 
plane. 

* However, it should be noted that although the 74221 
series one-shot is pin-for-pin compatiable with the 
’123 device, its Cext Pin is not an internal connection 
to ground. Hence, if substitution of an ’221 on to an 
’123 design layout whose Cext pin is wired to the 
ground is attempted, the ’221 device will not functionl 
1 1 • Vcc and ground wiring should conform to good high-fre- 
quency standards and practices so that switching tran- 
sients on the Vcc and ground return leads do not cause 
interaction between one-shots. A 0.01 /aF to 0.10 ju-F 
bypass capacitor (disk ceramic or monolithic type) from 
Vcc to ground is necessary on each device. Further- 
more, the bypass capacitor should be located as close 
to the Vcc pin as space permits. 

*For further detailed device characteristics and output performance 
please refer to the NSC one-shot application note, AN-366. 
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DM541 25/DM74125 Quad TRI-STATE® Buffers 


General Description 

This device contains four independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TRI-STATE feature. When enabled, the outputs exhibit 
the low impedance characteristics of a standard TTL output 
with additional drive capability at the high Logic level to per- 
mit the driving of bus lines without external pull-up resistors. 


When disabled, both the output transistors are turned off 
presenting a high-impedance state to the bus line. Thus the 
output will act neither as a significant load nor as a driver. 
To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the disable time 
is shorter than the enable time of the outputs. 


Connection Diagram 

Dual-ln-Llne Package 


Vcc C4 A4 Y4 C3 A3 Y3 



Order Number DM54125J or DM74125N 
See NS Package Number J14A or N14A 


TL/F/6540-1 


Function Table 


Y = A 


Inputs 

Output 

A 

c 

Y 

L 

L 

L 

H 

L 

H 

X 

H 

Hi-Z 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Mllltary/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 

DM54 -55°Cto +125°C 

DM74 0°C to +70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

Ioh 

High Level Output Current 

Iol 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54125 






DM74125 







Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Vcc = Min, l| = -12 mA 


Vcc — Min, Ioh — Max 
V||_ = Max, Vih = Min 


Vcc = Min, loi = Max 
Vih = Min, Vil = Max 


Vcc = Max, V, = 5.5V 


Symbol 

Parameter 

V| 

Input Clamp Voltage 

VOH 

High Level Output 
Voltage 

VOL 

Low Level Output 
Voltage 

l| 

Input Current @ Max 
Input Voltage 

l|H 

High Level Input Current 

IlL 

Low Level Input Current 

l|ZL 

Off-State Input Current 
with Low Level Input 
Voltage Applied 

lOZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

l0ZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

>OS 

Short Circuit 
Output Current 

icc 

Supply Current 


Vcc = Max, V| = 2.4V 


Vcc = Max, V, = 0.4V 


Vcc = Max, V, = 0.4V 


Vcc = Max, Vo = 2.4V 
Vih - Min, Vil = Max 


V C c = Max, V 0 = 0.4V 
Vih = Min, V||_ = Max 



DM54 

-30 

DM74 

-28 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with the output control (C) inputs at 4.5V, the data inputs grounded, and the outputs open. 


1 

mA 

40 

p.A 

-1.6 

mA 

-40 

juA 

40 

ju.A 

-40 

H A 

-70 


-70 


54 

mA 


4-115 


DM54125/DM74125 


















































































































DM54125/DM74125 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R|_ = 400n 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time to 
High Level Output 

tpZL 

Output Enable Time to 
Low Level Output 

tpHZ 

Output Disable Time from 
High Level Output 

tPLZ 

Output Disable Time from 
Low Level Output 


C L = 5 pF 


C L = 50 pF 
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DM54132/DM74132 Quad 2-Input NAND Gates with 
Schmitt Trigger Inputs 

General Description 

This device contains four independent gates each of which 
performs the logic NAND function. Each input has hystere- 
sis which increases the noise immunity and transforms a 
slowly changing input signal to a fast changing, jitter-free 
output. 


Connection Diagram 


Dual-ln-Llne Package 

V c c B4 A4 Y4 B3 A3 Y3 



A1 B1 Y1 A2 B2 Y2 GND 

TL/F/6542-1 

Order Number DM54132J or DM74132N 
See NS Package Number J14A or N14A 

Function Table 


Y = AB 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

i n t vnitano c w table are not guaranteed at the absolute maximum ratings. 

input vonage The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range //?e conditions for actual device operation. 

DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54132 

DM74132 

Units 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

Vt+ 

Positive-Going Input 
Threshold Voltage (Note 1) 

1.5 

1.7 

2 

1.5 

1.7 

2 

V 

Vj- 

Negative-Going Input 
Threshold Voltage (Note 1) 

0.6 

0.9 

1.1 

0.6 

0.9 

1.1 

V 

HYS 

Input Hysteresis (Note 1) 

0.4 

0.8 


0.4 

0.8 


V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

V, 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

■9 

VOH 

High Level Output 
Voltage 

S 

5 

II 

X 

o c 
c 5 

2 rl 

II > 
o II 
o _ 
> > 

DM54 

wm 

3.4 


■ 

DM74 

mm 

3.4 


V 0L 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vj = Vj+Max 


0.2 

0.4 

■ 

*T+ 

Input Current at 
Positive-Going Threshold 

V CC = 5V, V, = V T + 


-0.43 


mA 

It- 

Input Current at 
Negative-Going Threshold 

V CC = 5 V, V, = V T _ 


-0.56 


mA 

ll 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

fx A 

hL 

Low Level Input Current 

Vcc = Max, Vj = 0.4V 


-0.8 

-1.2 

mA 

•os 

Short Circuit 
Output Current 

V C c = Max 
(Note 3) 

DM54 

-18 


-55 

mA 

DM74 

-18 


-55 

>CCH 

Supply Current with 
Outputs High 

V C c = Max 


15 

24 

mA 

ICCL 

Supply Current with 
Outputs Low 

V C c = Max 


26 

40 

mA 

Note 1: V C c = 5V. 

Note 2: All typicals are at Vcc = 5V, = 25°C. 

Note 3: Not more than one output should be shorted at a time. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

II ll 

-i _i 

cc o 

40on 
15 pF 


Units 



Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 


22 

ns 

fpHL 

Propagation Delay Time 
High to Low Level Output 


22 

ns 
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DM541 41 /DM741 41 BCD to Decimal Decoders/Drivers 


General Description 

The DM541 41 /DM741 41 is a BCD-to-decimal decoder de- 
signed to drive cold-cathode indicator tubes. 

Full decoding is provided for all possible input states. For 
binary inputs 10 through 15, all the outputs are off. There- 
fore the DM541 41 /DM741 41, combined with a minimum of 
external circuitry, can use these invalid codes in blanking 
leading- and/or trailing-edge zeros in a display. 

Input clamp diodes are also provided to clamp negative- 
voltage transitions in order to minimize transmission-line ef- 
fects. 


Features 

■ Drive cold-cathode, numeric indicator tubes directly 

■ Fully decoded inputs 

■ Low leakage current 50 jaA @ 55V 

■ Low power dissipation 55 mW typical 



Function Table 



H = High Level, L = Low Level 
* All other outputs are off 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°Cto+70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54141 







DM74141 


Min Nom Max 


4.75 5 5.25 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Typ 

(Note 1) 


Parameter 

Conditions 

Input Clamp Voltage 

Vcc = M' n . I| = — 12 mA 

High Level Output Voltage 

Vcc = Min, Iqh = 0-5 mA 

Off-State Reverse Current 

c 

2 

II 

o 

o 

> 

T a = — 55°C 

for Input Counts 10-15 

Vo = 30V 

T a = 70°C 

Off-State Reverse Current 

Vcc = Min 


for Input Counts 0-9 

V 0 = 55V 


Low Level Output 

Vcc = Min, Iql = Max 

T a = — 55°C to +70°C 

Voltage 

V||_ = Max, V|h = Min 

T a = 125°C 

Input Current @ Max 

V cc = Max, V| = 5.5V 


Input Voltage 



High Level Input 

V C c = Max 

A Input 

Current 

V| = 2.4V 

B, C, D Inputs 

Low Level Input 

V C c = Max 

A Input 

Current 

V| = 0.4V 

B, C, D Inputs 

Supply Current 

Vcc = Max (Note 2) 


Note 1: All typicals are at Vcc = 5V. T A = 25“C. 

Note 2: Ice is measured with all inputs grounded and all outputs open. 
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WjWJk National 
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JLM Corporation 


DM54145/DM74145 BCD to Decimal Decoders/Drivers 


General Description 

These BCD-to-decimal decoders/drivers consist of eight in- 
verters and ten, four-input NAND gates. The inverters are 
connected in pairs to make BCD input data available for 
decoding by the NAND gates. Full decoding of BCD input 
logic ensures that all outputs remain off for all invalid (IQ- 
15) binary input conditions. These decoders feature high- 
performance, NPN output transistors designed for use as 
indicator/relay drivers, or as open-collector logic-circuit driv- 
ers. The high-breakdown output transistors are compatible 
for interfacing with most MOS integrated circuits. 


Features 

■ Full decoding of input logic 

■ 80 mA sink-current capability 

■ All outputs are off for invalid BCD input conditions 


Connection Diagram 

Dual-ln-Llne Package 




INPUTS 


OUTPUTS 

Vcc 

A 

B C 

D 

r f»* 
CO 



Order Number DM54145J or DM74145N 
See NS Package Number J16A or N16A 


Function Table 


No. 

Inputs 

Outputs 

D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

B 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

Ei 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 


L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 


H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 


H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

1 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

N 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

V 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

A 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

D 
















H = High Level (Off). L ** Low Level (On) 
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DM541 45/DM74145 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 1 25°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions ” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

V OH 

High Level Output Voltage 

>OL 

Low Level Output Current 

t a 

Free Air Operating Temperature 


DM54145 






DM74145 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 


Input Clamp Voltage 


High Level Output 
Current 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Supply Current 


Conditions 

Vcc = Min, l| = 

-12 mA 

Vcc = Min, Voh 
Vil = Max, Vih 

= Max 
= Min 

Vcc = Min, Iol 
V|h = Min, V|l = 

= Max 
Max 

Iol = 80 mA 
Vcc Min 

Vcc — Max, V, = 

5.5V 

Vcc = Max, V, = 

2.4 V 

Vcc = Max, V, = 

0.4V 

V C c = Max 

DM54 

(Note 2) 

DM74 


Typ 

(Note 1) 



Switching Characteristics at Vcc = 5V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 


Min 


Symbol 

Parameter 

Conditions 

tpLH 

Propagation Delay Time 

C L = 15 pF 


Low to High Level Output 

r l = loon 

l PHL 

Propagation Delay Time 



High to Low Level Output 



Max 

Units 

30 

ns 

30 

ns 


Note 1: All typicals are at Vcc = 5V, Ts, = 25°C. 

Note 2: Ice is measured with all outputs open and all inputs grounded. 
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Logic Diagram 



TL/F/6544-2 
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DM54145/DM74145 



DM54148/DM74148 



National 

Semiconductor 

Corporation 


DM54148/DM74148 Priority Encoders 


General Description 

This TTL encoder features priority decoding of the input 
data to ensure that only the highest-order data line is en- 
coded. The DM54148 and DM74148 encode eight data 
lines to three-line (4-2-1) binary (octal). Cascading circuitry 
(enable input El and enable output EO) has been provided 
to allow octal expansion without the need for external cir- 
cuitry. For all types, data inputs and outputs are active at the 
low logic level. 


Features 

■ Encodes 8 data lines to 3-line binary (octal) 

■ Applications include: 

N-bit encoding 

Code converters and generators 


Connection Diagram 

Dual-ln-Line Package 


OUTPUTS INPUTS QUTpuT 

V cc 'EO * GS’ 1 2 1 O' AO 



Order Number DM54148J or DM74148N 
See NS Package Number J16A or N16A 


Function Table 

54148/74148 


Inputs 

Outputs 

El 

0 

1 

2 

3 

4 

5 

6 

7 

A2 

A1 

AO 

GS 

EO 

H 

X 

X 

X 

X 

X 

X 

X 

X 

19 

■a 

■9 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

n 

n 

U 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

L 

H 

H 

H 

L 

H 

L 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

L 

H 

L 

X 

X 

X 

X 

X 

L 

H 

H 

L 

H 

L 

L 

H 

L 

X 

X 

X 

X 

L 

H 

H 

H 

L 

H 

H 

L 

H 

L 

X 

X 

X 

L 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

X 

X 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

X 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 


H = High Logic Level, L = Low Logic Level, X = Don’t Care 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “ Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V| H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

•oh 

High Level Output Current 

Iol 

Low Level Output Current 

t a 

Free Air Operating Temperature 


DM54148 


Nom 


5 


DM74148 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Conditions 


Vcc = Min. i| = _ 12 mA 


Vcc = Min, Iqh — Max 
V||_ = Max, V|h = Min 


Vcc Min, Iol = Max 
V|h = Min, V|L = Max 


V C c = Max, V| = 5.5V 


Vcc = Max 
V, = 2.4V 


V C c = Max 
V| = 0.4V 


V C c = Max 
(Note 2) 


Typ 

(Note 1) 


Supply Current Vcc = Max (Note 3) 


Supply Current Vcc = Max (Note 4) 


Note 1: All typicals are at V c c = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icci is measured with inputs El and 7 grounded, other inputs and outputs open. 
Note 4: Icc 2 is measured with all inputs and all outputs open. 
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DM54148/DM74148 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

Waveform 

R|_ = 400ft, Cl = 15 pF 

Units 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

0 thru 9 
to AO, 1,2 

In-Phase 

Output 


15 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

0 thru 9 
to AO, 1,2 


14 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

0 thru 9 
to AO, 1,2 

Out-of-Phase 

Output 


19 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

0 thru 9 
to AO, 1,2 


19 

ns 

IPLH 

Propagation Delay Time 
Low to High Level Output 

0 thru 7 
to EO 

Out-of-Phase 

Output 


10 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

0 thru 7 
to EO 


25 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

0 thru 7 
to GS 

In-Phase 

Output 


30 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

0 thru 7 
to GS 


25 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

El to 
AO, 1,2 

In-Phase 

Output 


15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

El to 
AO, 1,2 


15 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

El to GS 

In-Phase 

Output 


12 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

El to GS 


15 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

El to EO 

In-Phase 

Output 


15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

El to EO 


30 

ns 
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DM541 50/DM74 1 50, DM54151A/DM74151A 


National 

Semiconductor 

Corporation 


DM541 50/DM741 50, DM54151A/DM74151A 
Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain full on-chip de- 
coding to select the desired data source. The 150 selects 
one-of-sixteen data sources; the 151 A selects one-of-eight 
data sources. The 150 and 151 A have a strobe input which 
must be at a low logic level to enable these devices. A high 
level at the strobe forces the W output high and the Y output 
(as applicable) low. 

The 151 A features complementary W and Y outputs, where- 
as the 150 has an inverted (W) output only. 

The 151 A incorporates address buffers which have sym- 
metrical propagation delay times through the complementa- 
ry paths. This reduces the possibility of transients occurring 
at the output(s) due to changes made at the select inputs, 
even when the 151 A outputs are enabled (i.e., strobe low). 


Features 

■ 1 50 selects one-of-sixteen data lines 

■ 151 A selects one-of-eight data lines 

■ Performs parallel-to-serial conversion 

■ Permits multiplexing from N lines to one line 

■ Also for use as Boolean function generator 

■ Typical average propagation delay time, data input to W 
output 

150 11 ns 

151A 9 ns 

■ Typical power dissipation 

150 200 mW 

151A 135 mW 


Connection Diagrams 

Dual-ln-Llne Package 

DATA INPUTS DATA SELECT 


V cc E8 E9 E10 Ell E12 E13 E14 E15 A B C 



TL/F/6546-1 

Order Number DM54150J or DM74150N 
See NS Package Number J24A or N24A 


Dual-ln-Llne Package 


DATA INPUTS DATA SELECT 
V cc D4 D5 D6 D7 A B C 



DATA INPUTS OUTPUTS 


TL/F/6546-2 

Order Number DM54151AJ or DM74151AN 
See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The " 'Absolute Maximum Ratings” are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics” 

. . v .. r c w table are not guaranteed at the absolute maximum ratings. 

* 3U a ^ e ' The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range ^e conditions for actual device operation. 

DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54150 

DM74150 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

mm 

V| H 

High Level Input Voltage 

2 



2 



S3 

V|L 

Low Level Input Voltage 



0.8 



0.8 

S3 

•OH 

High Level Output Current 



-0.8 



-0.8 

mA 

•OL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

’150 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = — 12 mA 



-1.5 

V 

v OH 

High Level Output 
Voltage 

Vcc = Min, Iqh = Max 
V||_ = Max, Vih = Min 

2.4 



V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|i_ = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

>IH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

ju.A 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

•os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

•cc 

Supply Current 

Vcc = Max, (Note 3) 


40 

68 

mA 

Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice ' s measured with the strobe and data select inputs at 4.5V, all other inputs and outputs open. 
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DM541 50/DM74 1 50, DM54151A/DM74151A 


’150 Switching Characteristics 

at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R|_ = 400ft, C L = 15 pF 

Units 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select 

toW 


35 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select 

toW 


33 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toW 


24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toW 


30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

E0-E15 

toW 


20 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

E0-E15 

toW 


14 

ns 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54151A 

DM74151A 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 


V|H 

High Level Input Voltage 

2 



2 



53 

V|L 

Low Level Input Voltage 



0.8 



0.8 

53 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 
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’151 A Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

V OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max, V|H = Min 

2.4 



V 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih 1 Min, Vil = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

/jlA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

los 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

Icc 

Supply Current 

Vcc = Max, (Note 3) 


27 

48 

mA 


Note 1: All typicals are at Vcc = 5V, T A = 25“C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with the strobe and data select inputs at 4.5V, all other inputs and outputs open. 


’151 A Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

R l = 400ft, C L = 15 pF 

Units 

To (Output) 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select 

(4 Levels) to Y 


38 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

(4 Levels) to Y 


30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select 

(3 Levels) to W 


26 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

(3 Levels) to W 


30 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toY 


33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toY 


30 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toW 


21 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 
to W 


25 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

D0-D7 

toY 


24 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

D0-D7 

toY 


24 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

D0-D7 

toW 


14 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

D0-D7 

toW 


14 

ns 















































































































DM54150/DM74150, DM54151A/DM74151A 
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Logic Diagrams 


STROBE ( 7 ) 
(ENABLE) 
r (4) 
f DO 



Address Buffers for 
54151A/74151A 


DATA 

SELECT B 
(BINARY) 



See Address Buffers Below 


Function Tables 


54150/74150 


54151A/75151A 




H = High Level, L = Low Level, X = Don’t Care 
DO, D1 . . . D7 = the level of the respective D input 


H = High Level, L = Low Level, X = Don’t Care 

EO, El ... El 5 = the complement of the level of the respective E input 
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DM541 53/DM74153 



National 

Semiconductor 

Corporation 


DM54153/DM74153 Dual 4-Line to 1-Line 


Data Selectors/Multiplexers 

General Description 

Each of these data selectors/multiplexers contains invert- 
ers and drivers to supply fully complementary, on-chip, bina- 
ry decoding data selection to the AND-OR-invert gates. 
Separate strobe inputs are provided for each of the two 
four-line sections. 


Features 

■ Permits multiplexing from N lines to 1 line 

■ Performs parallel-to-serial conversion 

■ Strobe (enable) line provided for cascading (N lines to 
n lines) 

■ High fan-out, low-impedance, totem-pole outputs 

■ Typical average propagation delay times 
From data 1 1 ns 

From strobe 18 ns 
From select 20 ns 

■ Typical power dissipation 170 mW 


Connection Diagram 


Dual-In-Line Package 

DATA INPUTS 

STROBE A / * ■ OUTPUT 

V CC Q2 SELECT 2C3 2C2 2C1 2CO Y2 



STROBE B 1C3 1C2 1C1 ICO OUTPUT GND 

G1 SELECT v „ ' Y1 

DATA INPUTS 


TL/F/6547-1 

Order Number DM54153J or DM74153N 
See NS Package Number J16A or N16A 


Function Table 



Select inputs A and B are common to both sections. 
H = High Level, L = Low Level, X = Don’t Care 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 -55°C to + 125°C 

DM74 0°C to + 70“C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

■OH 

High Level Output Current 

<OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54153 






DM74153 







Electrical Characteristics 


Symbol Parameter 


Vj Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current 


over recommended operating free air temperature range (unless otherwise noted) 



V C c = Max, V| = 2.4V 


Vcc = Max, V| = 0.4V 


Vcc = Max 
(Note 2) 


V C c = Max 
(Note 3) 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with the outputs open and all inputs grounded. 
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DM54153/DM74153 


Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R|_ = 400fl, Cj. = 30 pF 


Symbol 

Parameter 

From (Input) 
To (Output) 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Data to Y 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to Y 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to Y 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to Y 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe to Y 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe to Y 
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DM54154/DM74154 4-Line to 16-Line 
Decoders/Demultipiexers 


General Description 


Each or these 4-line-to-1 6-line decoders utilizes TTL circuit- 
ry to decode four binary-coded inputs into one of sixteen 
mutually exclusive outputs when both the strobe inputs, G1 
and G2, are low. The demultiplexing function is performed 
by using the 4 input lines to address the output line, passing 
data from one of the strobe inputs with the other strobe 
input low. When either strobe input is high, all outputs are 
high. These demultiplexers are ideally suited for implement- 
ing high-performance memory decoders. All inputs are buff- 
ered and input clamping diodes are provided to minimize 
transmission-line effects and thereby simplify system de- 
sign. 


Features 

■ Decodes 4 binary-coded inputs into one of 16 mutually 
exclusive outputs 

■ Performs the demultiplexing function by distributing data 
from one input line to any one of 1 6 outputs 

■ input clamping diodes simplify system design 

■ High fan-out, low-impedance, totem-pole outputs 

■ Typical propagation delay 

3 levels of logic 19 ns 
Strobe 18 ns 

■ Typical power dissipation 170 mW 


Connection Diagram 


Dual-ln-Line Package 


Vcc A B C D G2 G1 15 14 13 12 11 
24 I23 I22 Ul I20 I IS Il8 1 1 7 Il6 1 1 5 1 14 Il3 


|1 1 2 |3 |4 |5 |6 1 7 1 8 |9 |10 j 1 1 |12 

0123456789 10 GND 

OUTPUTS 

Order Number DM54154J or DM74154N 
See NS Package Number J24A or N24A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics” 

l . v c cw table are not guaranteed at the absolute maximum ratings. 

p 9 The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54 — 55°Cto +125°C 

DM74 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54154 

DM74154 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = — 12 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max, Vih = Min 

2.4 

3.2 


V 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, Vil = Max 


0.25 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

ju.A 

IlL 

Low Level Input Current 

V C c = Max, M\ = 0.4V 



-1.6 

mA 

■os 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-57 

■cc 

Supply Current 

V C c = Max 
(Note 3) 

DM54 


34 

49 

mA 

DM74 


34 

56 

Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all outputs open and all inputs grounded. 

Switching Characteristics atVcc = 5VandTA = 25°C (See Section I for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 4000, C L = 15 pF 

Units 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 


36 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 


33 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe to 
Output 


30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe to 
Output 


27 

ns 
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DM541 55/DM741 55 Dual 2-Line to 4-Line 
Decoders/Demultiplexers 


General Description 

These TTL circuits feature dual 1-line-to-4-line demultiplex- 
ers with individual strobes and common binary-address in- 
puts in a single 16-pin package. When both sections are 
enabled by the strobes, the common address inputs se- 
quentially select and route associated input data to the ap- 
propriate output of each section. The individual strobes per- 
mit activating or inhibiting each of the 4-bit sections as de- 
sired. Data applied to input Cl is inverted at its outputs and 
data applied at C2 is true through its outputs. The inverter 
following the Cl data input permits use as a 3-to-8-line de- 
coder, or 1-to-8-line demultiplexer, without external gating. 


Input clamping diodes are provided on these circuits to mini- 
mize transmission-line effects and simplify system design. 

Features 

■ Applications: 

Dual 2-to-4-line decoder 
Dual 1 -to-4-line demultiplexer 
3-to-8-line decoder 
1 -to-8-line demultiplexer 

■ Individual strobes simplify cascading for decoding or 
demultiplexing larger words 

■ Input clamping diodes simplify system design 


Connection Diagram and Function Tables 


Dual-In-Line Package 

SELECT OUTPUTS 

DATA STROBE INPUT , 

VCC C2 G2 A 2Y3 2Y2 2Y1 2Y0 



B OUTPUTS 

TL/F/6549-1 

Order Number DM54155J or DM74155N 
See NS Package Number J16A or N16A 


2-Line-to-4-Line Decoder or 
1-Llne-to-4-Line Demultiplexer 


Inputs 

Outputs 

Select 

Strobe 

Data 





B 

A 

G1 

Cl 

1Y0 

1Y1 

1Y2 

1Y3 

Q 

□ 


mm 

H 

H 

H 

H 

H 

H 



L 

H 

H 

H 

L 

H 


mSM 

H 

L 

H 

H 

H 

L 


HI 

H 

H 

L 

H 

H 

H 



H 

H 

H 

L 

X 

X 


■■ 

H 

H 

H 

H 

Inputs 

Outputs 

Select 

Strobe 

Data 





B 

A 

G2 

C2 

2Y0 

2Y1 

2Y2 

2Y3 

X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 


tC = inputs Cl and C2 connected together 
tG = inputs G1 and G2 connected together 
H = high level, L = low level, X = don't care 


3-Line-to-8-Line Decoder or 
1-Line-to-8-Line Demultiplexer 


Inputs 

Outputs 

Select 

Strobe 
Or Data 

(0) 

(D 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Ct 

B A 

Gi 

2Y0 

2Y1 

2Y2 

2Y3 

1Y0 

1Y1 

1Y2 

1Y3 

X 

X X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H H 

L 

H 

H 

H 

H 

H 

H 

H 

L 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not Note: The “Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

. t w lt ecu are not guaranteed at the absolute maximum ratings. 

npu o age . The “Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range (he conditions for actual device operation. 

DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54155 

DM74155 


Min 

Norn 

Max 

Min 

Norn 

Max 


Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

Vih 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

•OH 

High Level Output Current 



-0.8 



-0.8 

mA 

•OL 

Low Level Output Current 



16 



16 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc=Min, l|= -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max, Vih = Min 

2.4 



V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V, - 2.4V 



40 

jj. A 

IlL 

Low Level Input Current 

Vcc = Max, V| - 0.4V 



-1.6 

mA 

•os 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

•cc 

Supply Current 

V C c = Max 
(Note 3) 

DM54 


25 

35 

mA 

DM74 


25 

40 

Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice <s measured with the outputs open, A, B, and Cl inputs at 4.5V, and C2, G1, and G2 inputs grounded. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

Rl — 400n, Cl = 

15 pF 

Units 

To (Output) 

Min 

Max 

tpLH 

Propagation Delay Time 

A, B.C2.G1 


20 

ns 


Low to High Level Output 

or G2 to Y 


tpHL 

Propagation Delay Time 

A, B.C2.G1 


27 

ns 


High to Low Level Output 

orG2to Y 


tpLH 

Propagation Delay Time 

A or B 


27 

ns 


Low to High Level Output 

toY 


tpHL 

Propagation Delay Time 

AorB 


26 

ns 


High to Low Level Output 

toY 


tpLH 

Propagation Delay Time 

Cl 


24 

ns 


Low to High Level Output 

toY 


tpHL 

Propagation Delay Time 

Cl 


26 

ns 


High to Low Level Output 

toY 



Logic Diagram 



TL/F/6549-2 
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DM541 57/DM741 57 Quad 2-Line to 1-Line 
Data Selectors/Multiplexers 

General Description Features 

These data selectors/multiplexers contain inverters and ■ Buffered inputs and outputs 
drivers to supply full on-chip data selection to the four out- ■ Typical propagation time 9 ns 
put gates. A separate strobe input is provided. A 4-bit word ■ Typical power dissipation 1 50 mW 
is selected from one of two sources and is routed to the four 
outputs. 

Applications 

■ Expand any data input point 

■ Multiplex dual data buses 

■ Generate four functions of two variables (one variable 
is common) 

■ Source programmable counters 


Connection Diagram 


Dual-ln-LIne Package 


INPUTS 

STROBE r OUTPUT 

Vcc G A4 B4 Y4 "A3 


INPUTS 

__ OUTPUT 
B3 Y3 



Order Number DM54157J or DM74157N 
See NS Package Number J16A or N16A 


Function Table 


Inputs 

Output Y 

Strobe 

Select 

A 

B 

H 

X 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


H = High Level, L = Low Level, X = Don’t Care 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 1 25°C 

DM74 0°Cto +70°C 

Storage Temperature Range -65°Cto + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vih 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

Ioh 

High Level Output Current 

>ol 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54157 


Nom 


5 


DM74157 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Conditions 


Vcc = Min. !| = -12 mA 


Vcc = Min, Ioh — Max 
Vil — Max, V|h — Min 


Vcc = Min, lot = Max 
Vih = Min, Vjl = Max 


V C c = Max, V| = 5.5V 


V CC = Max, V| = 2.4V 


V C c = Max, V| = 0.4V 


Typ 

(Note 1) 


los 

Short Circuit 

Vcc = Max 

DM54 

-20 


Output Current 

(Note 2) 

DM74 

-18 

>CC 

Supply Current 

Vcc = Max (Note 3) 



Note 1: All typicals are at Vcc = 5V, T* = 25'C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with 4.5V applied to all inputs and all outputs open. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 400n,C L = 15 pF 

Units 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

toY 


14 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data 

toY 


14 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toY 


20 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toY 


21 

ns 

l PLH 

Propagation Delay Time 
Low to High Level Output 

Select 

toY 


23 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Seclect 

toY 


27 

ns 


Logic Diagram 
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DM54161A/DM74161A, DM54162A/DM74162A 
DM54163A/DM74163A Synchronous 4-Bit Counters 


General Description 

These synchronous, presettable counters feature an inter- 
nal carry look-ahead for application in high-speed counting 
designs. The 162A is a decade counter and the 161 A and 
163A are 4-bit binary counters. The carry output is decoded 
by means of a NOR gate, thus preventing spikes during the 
normal counting mode of operation. Synchronous operation 
is provided by having all flip-flops clocked simultaneously so 
that the outputs change coincident with each other when so 
instructed by the count-enable inputs and internal gating. 
This mode of operation eliminates the output counting 
spikes which are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input triggers the 
four flip-flops on the rising (positive-going) edge of the clock 
input waveform. 

These counters are fully programmable; that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with the setup data after 
the next clock pulse, regardless of the levels of the enable 
input. Low-to-high transitions at the load input of the 161 A 
through 163A are perfectly acceptable, regardless of the 
logic levels on the clock or enable inputs. The clear function 
for the 161 A is asynchronous; and a low level at the clear 
input sets all four of the flip-flop outputs low, regardless of 
the levels of clock, load, or enable inputs. The clear function 
for the 162A and 163A is synchronous; and a low level at 
the clear input sets all four of the flip-flop outputs low after 
the next clock pulse, regardless of the levels of the enable 
inputs. This synchronous clear allows the count length to be 


modified easily, as decoding the maximum count desired 
can be accomplished with one external NAND gate. The 
gate output is connected to the clear input to synchronously 
clear the counter to all low outputs. Low-to-high transitions 
at the clear input of the 162A and 163A are also permissi- 
ble, regardless of the logic levels on the clock, enable, or 
load inputs. 

The carry look-ahead circuitry provides for cascading coun- 
ters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a ripple carry output. Both count- 
enable inputs (P and T) must be high to count, and input T is 
fed forward to enable the ripple carry output. The ripple car- 
ry output thus enabled will produce a high-level output pulse 
with a duration approximately equal to the high-level portion 
of the Q a output. This high-level overflow ripple carry pulse 
can be used to enable successive cascaded stages. High- 
to-low-level transitions at the enable P or T inputs of the 
161 A through 163A may occur, regardless of the logic level 
on the clock. 

Features 

■ Synchronously programmable 

■ Internal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ Diode-clamped inputs 


Connection Diagram 

Dual-ln-Line Package 


RIPPLE OUTPUTS 

CARRY ' ' ENABLE 


Vrr output 0* Oo 0^ Qn t inAn 



CLEAR CLOCK 


A B C D 
DATA INPUTS 


ENABLE GND 
P 


Order Number DM54161AJ, DM54162AJ or DM54163AJ, 
or DM74161AN, DM74162AN, or DM74163AN 
See NS Package Number J16A or N16A 


TL/F/6551-1 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°Cto +125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM54161 A thru 163A 

DM74161A thru 163A 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

>OL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 6) 

0 


25 

0 


25 

MHz 

tw 

Pulse Width 
(Note 6) 

Clock 

25 



25 



ns 

Clear 

20 



20 



tsu 

Setup Time 
(Note 6) 

Data 

20 



20 



ns 

Enable P 

34 



34 



Load 

25 



25 



Clear (Note 5) 

20 



20 



tH 

Hold Time (Note 6) 

0 



0 



ns 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max, Vih = Min 

2.4 

3.4 


V 

Voi 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|(_ = Max 


0.2 

0.4 

V 

ll 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| — 5.5V 



1 

mA 

l|H 

High Level Input 
Current 

Vcc = Max 
V| = 2.4V 

Enable T 



80 

ju.A 

Clock 



80 

Others 



40 

IlL 

Low Level Input 
Current 

Vcc = Max 
V| = 0.4V 

Enable T 



-3.2 

mA 

Clock 



-3.2 

Others 



-1.6 
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Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) (Continued) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

•os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-57 

mA 

DM74 

-20 


-57 

•CCH 

Supply Current 
with Outputs High 

Vcc = Max 
(Note 3) 

DM54 


59 

85 

mA 

DM74 


59 

94 

•CCL 

Supply Current 
with Outputs Low 

Vcc = Max 
(Note 4) 

DM54 


63 

91 

mA 

DM74 


63 

101 


Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icch is measured with the LOAD high, then again with the LOAD low, with all inputs high and all outputs open. 

Note 4: Iccl is measured with the CLOCK high, then again with the CLOCK input low, with all inputs low and all outputs open. 
Note 5: Applies to ’162A and ’163A which have synchronous clear inputs. 

Note 6: T A = 25“C and V CC = 5V. 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

R l = 400ft, C L = 15 pF 

Units 

To (Output) 

Min 

Max 

•max 

Maximum Clock 
Frequency 


25 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Ripple Carry 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Ripple Carry 


24 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

(Load High) to Q 


20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

(Load High) to Q 


32 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

(Load Low) to Q 


21 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

(Load Low) to Q 


32 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Enable T to 
Ripple Carry 


16 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable T to 
Ripple Carry 


16 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear (Note 7) 
to Q 


36 

ns 


Note 7: Propagation delay for clearing is measured from the clear input for the 161A or from the clock input transition for the 162A and 163A. 


4-150 






























































































4-151 


DM54161 A/DM74161A/DM54162A/DM74162A/DM54163A/DM74163A 





DM54161 A/DM74161A/DM54162A/DM74162A/DM54163A/DM74163A 



4-152 






4-153 


DM54161A/DM74161A/DM54162A/DM74162A/DM54163A/DM74163A 





DM54161 A/DM74161A/DM54162A/DM74162A/DM54163A/DM74163A 


Timing Diagrams 


162 A Synchronous Decade Counters 
Typical Clear, Preset, Count and Inhibit Sequences 
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Timing Diagrams (Continued) 


161A, 163A Synchronous Binary Counters 
Typical Clear, Preset, Count and Inhibit Sequences 


RIPPLE CARRY 
OUTPUT 



CLEAR PRESET 
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Parameter Measurement Information 


Switching Time Waveforms 


3.0V — 

CLOCK 

INPUT 

0V — 
tpLH 

(MEASURE AT t N+1 )‘ 
V 0H — 

OUTPUT 

Qa 



(MEASURE AT t N+2 ) 


Vhl 

(MEASURE AT t N+4 )' 


(MEASURE AT i N+2 ) 


t PHL 

(MEASURE AT t H+8 )‘ 


(MEASURE AT t NM ) 


l PHL 

(MEASURE AT t N+10 
OR t N+16 ) (NOTE B) 


(MEASURE AT t Nt8 ) 



(MEASURE AT t N+ 10 
OR t N+16 ) (NOTE B) 


Note A: The input pulses are supplied by generators having the following characteristics: PRR £ 1 MHz, duty cycle £ 50%, Zout ~ SOU. For 161A through 163A, 
tf <. 10 ns, tf S 10 ns. Vary PRR to measure f MA X' 

Note B: Outputs Qp and carry are tested at t n+10 for 162A and at t n + is for 161 A, 163 A where t n is the bit time when ail outputs are low. 

Note C: For 161 A through 163A, Vref = 1.5V. 
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Parameter Measurement Information (Continued) 

Switching Time Waveforms 



Note A: The input pulses are supplied by generators having the following characteristics: PRR £ 1 MHz, duty cycle £ 50%,Zout ~ 5011. For 161 A through 163A, 

V £ 10 ns, tf £ 10 ns. Vary PRR to measure f^AX- 

Note B: Enable P and enable T setup times are measured at t n+ <j. 

Note C: For 161A through 163A, V REF = 1.5V. 
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DM54 164/DM74 164 8-Bit Serial In/Parallel 
Out Shift Registers 


General Description 

These 8-bit shift registers feature gated serial inputs and an 
asynchronous clear. A low logic level at either serial input 
inhibits entry of the new data, and resets the first flip-flop to 
the low level at the next clock pulse, thus providing com- 
plete control over incoming data. A high logic level on either 
input enables the other input, which will then determine the 
state of the first flip-flop. Data at the serial inputs may be 
changed while the clock is high or low, but only information 
meeting the setup and hold time requirements will be en- 
tered. Clocking occurs on the low-to-high level transition of 
the clock input. All inputs are diode-clamped to minimize 
transmission-line effects. 


Features 

■ Gated (enable/disable) serial inputs 

■ Fully buffered clock and serial inputs 

■ Asynchronous clear 

■ Typical clock frequency 36 MHz 

■ Typical power dissipation 185 mW 


Connection Diagram 

Dual-ln-Llne Package 
OUTPUTS 

Vcc Qh Qg Of Qe CLEAR clock 



TL/F/6552-1 

Order Number DM54164J or DM74164N 
See NS Package Number J14A or N14A 


Function Table 


inputs 

Outputs 

Clear 

Clock 

A 

B 

Qa 

Qb 

Qh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo 

Qho 

H 

H 

u 

o 

H 

QAn 


H 

SI 

N 

□ 

L 

QAn 


H 

mm 

D 

n 

L 

QAn 

KsiiS | 


H = High Level (steady state), L = Low Level (steady state) 

X = Don’t Care (any input, including transitions) 

T = Transition from low to high level 

Qao, Qbo. Qho = The level of Qa, Qq, or Qh, respectively, before the 
indicated steady-state input conditions were established. 

CW C>Gn = The level of Qa or Qq before the most recent T transition of 
the clock; indicates a one-bit shift. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 - 55°C to + 1 25°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

fCLK 

Clock Frequency (Note 4) 

tw 

Pulse Width 

Clock 


(Note 4) 

Clear 

tsu 

Data Setup Time (Note 4) 

tH 

Data Hold Time (Note 4) 

Ta 

Free Air Operating Temperature 


DM54164 






DM74164 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Vcc = Min, l| = -12 mA 


Vcc = Min, Ioh — Max 
V|i_ = Max, V|h = Min 


Vcc = Min, Iol = Max 
V|h = Min, V|l = Max 


Vcc = Max, V, = 5.5V 


Vcc = Max, V, = 2.4V 


V C c = Max, V| = 0.4V 


Vcc = Max 



(Note 2) 


Vcc = Max (Note 3) 


DM54 

-10 

DM74 

-9 



1 

mA 

40 

pA 

-1.6 

mA 

-27.5 


-27.5 


54 

mA 


Supply Current 


Note 1: All typicals are at Vcc = 5V, 1 "a = 25”C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all outputs open, SERIAL inputs grounded, the CLOCK input at 2.4V, and a momentary ground, then 4.5V, applied to the CLEAR input. 
Note 4: T a = 25°C and V C c = 5V. 
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DM54164/DM74164 


Switching Characteristics at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 




From (Input) 
To (Output) 


r l = 

soon 



Symbol 

Parameter 

C L = 

15 pF 

C L = 

50 pF 

Units 




Min 

Max 

Min 

Max 


f MAX 

Maximum Clock Frequency 


25 




MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 

8 

27 

10 

30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 

10 

32 

10 

37 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output 


36 


42 

ns 


Logic Diagram 


-o°- 
->°- 


SERIAL A 
INPUTS b 


aD > ' 


hH 


CLEAR 

« Qa 


CLOCK 
S 0 A 


CLEAR 
R 0 B 


CLOCK 

s o B 


CLEAR 
R Oc 


CLOCK 
S Qc 


CLEAR 
R Qq 


*-Cp CLOCK 
0 D 


Qa 


Qb 


o c 


CLEAR 
R OE 

><$> CLOCK 
S 0 E 


CLEAR 
1 Op 


CLOCK 
S Op 


CLEAR 
R Qg 


CLOCK 
S Qq 


Qd 


0 E 


( 11 ) 

Of 


CLEAR 
R 0 H 


(12) 

Qg 


QhM 


(13) I 


Qh 


Timing Diagram 



I I 

CLEAR CLEAR 

TL/F/6552-3 
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DM54166/DM74166 8-Bit Parallel 
In/Serial Out Shift Registers 


General Description 

These parallel-in or serial-in, serial-out shift registers feature 
gated clock inputs and an overriding clear input. All inputs 
are buffered to lower the drive requirements to one normal- 
ized load, and input clamping diodes minimize switching 
transients to simplify system design. The load mode is es- 
tablished by the shift/load input. When high, this input en- 
ables the serial data input and couples the eight flip-flops for 
serial shifting with each clock pulse. When low, the parallel 
(broadside) data inputs are enabled and synchronous load- 
ing occurs on the next clock pulse. During parallel loading, 
serial data flow is inhibited. Clocking is accomplished on 


the low-to-high-level edge of the clock pulse through a two- 
input NOR gate, permitting one input to be used as a clock- 
enable or clock-inhibit function. Holding either of the clock 
inputs high inhibits clocking; holding either low enables the 
other clock input. This allows the system clock to be free- 
running, and the register can be stopped on command with 
the other clock input. The clock-inhibit input should be 
changed to the high level only while the clock input is high. 
A buffered, direct clear input overrides all other inputs, in- 
cluding the clock, and sets all flip-flops to zero. 


Connection Diagram 

Dual-ln-Llne Package 


PARALLEL PARALLEL INPUTS 

SHIFT/ INPUT OUTPUT r ' 

VCC LOAD H G F E CLEAR 



SERIAL A B C D CLOCK CLOCK GND 
INPUT ' > INHIBIT 


PARALLEL INPUTS 


Order Number DM54166J or DM74166N 
See NS Package Number J16A or N16A 


TL/F/6554-1 


Function Table 



H = High Level (steady state), L = Low Level (steady state) 

X = Don’t Care (any input, including transitions) 
t = Transition from Low to High Level 

a . . . h = The level of stead-state input at inputs A through H, respectively 


Qao. Qbo. Qho = The level of Qa, Qb, Qh. respectively, before the indicated steady-state 
input conditions were established 


QAn. QGn = The level of Qa, Qg. respectively, before the most recent f transition of the clock 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not Note: The “Absolute Maximum Ratings” are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7 V parametric values defined in the “Electrical Characteristics” 

In t Voltage 5 5 V tab/e are not 9 uarant00d at the absolute maximum ratings. 

p . The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to +150 C C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54166 

DM74166 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 

V CC 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

VlL 

Low Level Input Voltage 



0.8 



0.8 

V 

•oh 

High Level Output Current 



-0.8 



-0.8 

mA 

>OL 

Low Level Output Current 



16 



16 

mA 

^CLK 

Clock Frequency (Note 4) 

0 


25 

0 


25 

MHz 

t W 

Pulse Width 
(Note 4) 

Clock 

24 



24 



ns 

Clear 

20 



20 



tsu 

Setup Time 
(Note 4) 

Mode 

30 



30 



ns 

Data 

20 



20 



tH 

Data Hold Time (Note 4) 

0 



0 



ns 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

'C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V, 

Input Clamp Voltage 

Vcc = Min. I| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max, V|h = Min 

2.4 



m 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, Vil = Max 



D 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



i 

mA 

Nh 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

jaA 

l|L 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 


DM54 

-20 


-57 

mA 


DM74 

-18 


-57 

■cc 

Supply Current 

Vcc = Max 
(Note 3) 


DM54 


72 

104 

mA 


DM74 


72 

116 

Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: With all outputs open, 4.5V applied to the SERIAL input, all other inputs except CLOCK grounded, Ice is measured after a momentary ground, then 4.5V, is 
applied to the CLOCK. 

Note 4: T A = 25°C and V cc = 5V. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

R l = 400n,C L = 15 pF 

Units 

To (Output) 

Min 

Max 

fMAX 

Maximum Clock Frequency 


25 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 

8 

26 

ns 

*PHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 

8 

30 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output 


35 

ns 


Logic Diagram 
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Timing Diagram 


Typical Clear, Shift, Load, Inhibit, and Shift Sequences 

clock 


CLOCK INHIBIT 
CLEAR 
SERIAL INPUT 


PARALLEL 

INPUTS 


OUTPUT Q H ..I 



H (—INHIBIT— | 
LOAD 


Parameter Measurement Information 

Voltage Waveforms 

l‘W(CLEAR), 


DATA 3 0v 
INPUT 

(SEE TEST TABLE) OV 


jVWF 

- ‘SETUP- 

j ^VREF 

*SETUP-|— 

v "7 ~ 

tpHL 

"(CLEAR-Q) 


(Note D) 

^ \ 

—'hold 'setup- 

"\v REF /1ES 

I *PLH 
f (CLOCK-Q) 


r VreF \ 
—'HOLD 
J^REF 


*PHL 

'(CLOCK-Q) 


Test Table for Synchronous Inputs 


Data Input 
For Test 

Shift/Load 

Output Tested 
(See Note C) 

H 

Serial Input 

OV 

4.5V 

Qh atTu + i 
Qh atTu + 8 


Note A: The clock pulse has the following characteristics: 
tw(clock) ^ 20 ns and PRR = 1 MHz. 

The clear pulse has the following characteristics: 

*W(clear) ^ 20 ns and tnoLD = 0 ns - 
When testing fMAX. vary the clock PRR. 

Note B: A clear pulse is applied prior to each test. 

Note C: Propagation delay times (tpy-i and tpni_) 3re measured at t n + i. 

Proper shifting of data is verified at t n + a with a functional test. 

Note D: t n = bit time before clocking transition. 

t n + i = bit time after one clocking transition. 
t n + a = bit time after eight clocking transitions. 

Note E: Vref = 1.5V for 166. 
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DM54173/DM74173 TRI-STATE® Quad D Registers 


General Description 

These four-bit registers contain D-type flip-flops with totem- 
pole TRI-STATE outputs, capable of driving highly capaci- 
tive or low-impedance loads. The high-impedance state and 
increased high-logic-level drive, provide these flip-flops with 
the capability of driving the bus lines in a bus-organized sys- 
tem without need for interface or pull-up components. 
Gated enable inputs are provided for controlling the entry of 
data into the flip-flops. When both data-enable inputs are 
low, data at the D inputs are loaded into their respective flip- 
flops on the next positive transition of the buffered clock 
input. Gate output control inputs are also provided. When 
both are low, the normal logic states of the four outputs are 
available for driving the loads or bus lines. The outputs are 
disabled independently from the level of the clock by a high 
logic level at either output control input. The outputs then 
present a high impedance and neither load nor drive the bus 
line. Detailed operation is given in the function table. 


To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con- 
trol circuitry is designed so that the average output disable 
times are shorter than the average output enable times. 

Features 

■ TRI-STATE outputs interface directly with system bus 

■ Gated output control lines for enabling or disabling the 
outputs 

■ Fully independent clock elminates restrictions for oper- 
ating in one of two modes: 

Parallel load 
Do nothing (hold) 

■ For application as bus buffer registers 

■ Typical propagation delay 18 ns 

■ Typical frequency 30 MHz 

■ Typical power dissipation 250 mW 


Connection Diagram 


Function Table 


Dual-ln-Llne Package 


DATA INPUTS 


DATA ENABLE 
INPUTS 


V C C CLEAR D1 D2 D3 D4 . G2 G1 
1 16 1 15 1 14 1 13 1 12 111 1 10 Is 


Clear Clock 


Data Enable 




CLOCK GND 


OUTPUT 

CONTROL 


H H 


When either M or N (or both) is (are) high the output is disabled to the 
hlgh-Impedance state; however, sequential operation of the flip-flops is 
not affected. 


H = high level (steady state) 

L = low level (steady state) 

T = low-to-high level transition 
X = don’t care (any input including transitions) 

Qo = the level of Q before the Indicated steady state input conditions were 
established 


TL/F/6556-1 

Order Number DM54173J or DM74173N 
See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products ai 
contained in this datasheet. Refer to the asso< 
reliability electrical test specifications document. 
Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54 — 55°Cto + 

DM74 0°Cto H 

Storage Temperature Range -65°C to + 

Recommended Operating Cond 

■e not Note: The "Absolute Maximum Ratings" are those values 

:iated beyond which the safety of the device cannot be guaran- 

teed. The device should not be operated at these limits. The 
7 y parametric values defined in the "Electrical Characteristics” 

5 5 y table are not guaranteed at the absolute maximum ratings. 

J v The "Recommended Operating Conditions ” table will define 

the conditions for actual device operation. 

125°C 

b70°C 

150°C 

tions 

Symbol 

Parameter 

DM54173 | 

DM74173 j 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

VlH 

High Level Input Voltage 

2 



2 



V 

Vil 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-2 



-5.2 

mA 

bL 

Low Level Output Current 



16 



16 

mA 

fcLK 

Clock Frequency (Note 4) 

0 


25 

0 


25 

MHz 

t W 

Pulse Width 
(Note 4) 

Clock 

20 



20 



ns 

Clear 

20 



20 



tsu 

Setup Time 
(Note 4) 

Enable 

17 



17 



ns 

Data 

10 



10 




Hold Time 
(Note 4) 

Enable 

2 



2 



ns 

Data 

10 



10 



tREL 

Clear Release Time (Note 4) 

10 



10 



ns 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = - 1 2 mA 



-1.5 

■9 

V<3H 

High Level Output 
Voltage 

Vcc Min, Ioh = Max 
V|i_ = Max, Vih = Min 

2.4 



H 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol Max 
V|h = Min, V|[_ = Max 





'I 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

p.A 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

>OZH 

Off-State Output Current with High 
Level Output Voltage Applied 

Vcc Max, Vo = 2.4V 
V|h = Min, V|i_ = Max 



40 

jitA 

■OZL 

Off-State Output Current with Low 
Level Output Voltage Applied 

Vcc = Max, Vo = 0.4V 
V|h = Min, Vil - Max 



-40 

jxA 

>OS 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-30 


-70 

mA 

DM74 

-30 


-70 


>CC 

Supply Current 

Vcc = Max (Note 3) 


50 

72 

mA 

Note 1: All typicals are at Vcc = 5V, t a = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all outputs open, CLEAR grounded after a momentary connection to 4.5V: N, G1, G2 and all DATA inputs grounded: and the CLOCK 
input and M input at 4.5V. 

Note 4: T a = 25“C and V C c = 5V. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

fMAX 

Maximum Clock Frequency 


tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output 

tpZH 

Output Enable Time 
to High Level Output 

Output Control 
to Q 

tpZL 

Output Enable Time 
to Low Level Output 

Output Control 
to Q 

tpHZ 

Output Disable Time 
from High Level Output 

Output Control 
toQ 

tpLZ 

Output Disable Time 
from Low Level Output 

Output Control 
toQ 
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DM54174/DM74174, DM54175/DM74175 
Hex/Quad D Flip-Flops with Clear 


General Description 

These positive-edge triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. All have a direct clear 
input, and the quad (175) version features complementary 
outputs from each flip-flop. 

Information at the D inputs meeting the setup and hold time 
requirements is transferred to the Q outputs on the positive- 
going edge of the clock pulse. Clock triggering occurs at a 
particular voltage level and is not directly related to the tran- 
sition time of the positive-going pulse. When the clock input 
is at either the high or low level, the D input signal has no 
effect at the output. 


Features 

■ 174 contains six flip-flops with single-rail outputs 

■ 175 contains four flip-flops with double-rail outputs 

■ Buffered clock and direct clear inputs 

■ Individual data input to each flip-flop 

■ Applications include: 

Buffer/storage registers 
Shift registers 
Pattern generators 

■ Typical clock frequency 40 MHz 

■ Typical power dissipation per flip-flop 38 mW 


Connection Diagrams 


Dual-ln-Llne Package 

V CC 06 D6 05 05 D4 04 CLOCK 



TL/F/6557-1 

Order Number DM54174J or DM74174N 
See NS Package Number J16A or N16A 


Dual-ln-Llne Package 


V CC 04 04 04 D3 03 03 CLOCK 



TL/F/6557-2 

Order Number DM54175J or DM74175N 
See NS Package Number J16A or N16A 


Function Table (Each Flip-Flop) 


Inputs 

Outputs 

Clear 

Clock 

D 

Q 

Qt 

L 

X 

X 

L 

H 

H 

T 

H 

H 

L 

H 

r 

L 

L 

H 

H 

L 

X 

Qo 

Q 0 


H = High Level (steady state) 

L = Low Level (steady state) 

X = Don’t Care 

T = Transition from low to high level 

Qo = The level of Q before the indicated steady-state input conditions were established, 
t = 175 only 
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DM54174/DM74174, DM54175/DM74175 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


DM54174 

DM74174 

Units 



Min 

Norn 

Max 

Min 

Norn 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

Vil 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

IOL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 4) 

0 


30 

0 


30 

MHz 

tw 

Pulse Width 

Clock Low 

25 



25 





(Note 4) 

Clock High 

10 



10 



ns 



Clear 

20 



20 




tsu 

Data Setup Time (Note 4) 

20 



20 



ns 

*H 

Data Hold Time (Note 4) 

0 



0 



ns 

tREL 

Clear Release Time (Note 4) 

30 



30 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

•c 


’174 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min. I| = -12 mA 



-1.5 

V 

Voh 

High Level Output 
Voltage 

Vcc = Min, Ioh Max 
V|l = Max, V|h = Min 

2.4 



V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|n = Min, V|i_ = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

H A 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

los 

Short Circuit 

Vcc = Max 

DM54 

-20 


-57 

mA 


Output Current 

(Note 2) 

DM74 

-18 


-57 

>cc 

Supply Current 

Vcc = Max (Note 3) 


45 

65 

mA 


Note 1: All typicals are at Vcc = 5V, T A = 25“C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: With all outputs open and all DATA and CLEAR inputs at 4.5V, Ice is measured after a momentary ground, then 4.5V applied to the CLOCK input. 
Note 4: T a = 25"C and V C c = 5V. 
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’174 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

R[_ — 400ft, Cl = 

15 pF 

Units 

To (Output) 

Min 

Max 

fMAX 

Maximum Clock 
Frequency 


30 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Any Q 


25 

ns 

*PHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Any Q 


25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Any Q 


40 

ns 


Recommended Operating Conditions 


Symbol 


DM54175 

DM74175 

Units 



Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

Vil 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

>OL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 1) 

0 


30 

0 


30 

MHz 

tw 

Pulse Width 

Clock Low 

25 



25 





(Note 1) 

Clock High 

10 



10 



ns 



Clear 

20 



20 




tsu 

Data Setup Time (Note 1) 

20 



20 



ns 

tH 

Data Hold Time (Note 1) 

0 



0 



ns 

<REL 

Clear Release Time (Note 1 ) 

30 



30 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 


Note 1: T A = 25"C and V C c = 5V. 
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’175 Electrical Characteristics 


over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, lj = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh Max 
V(|_ = Max, V|h = Min 

2.4 



V 

VOL 

Low Level Output 
Voltage 

Vqc = Min. Iol = Max 
V|h = Min, V||_ = Max 




V 

h 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 

■ 


1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

fx A 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-1.6 

mA 

los 

Short Circuit 
Output Current 

Vcc v Max 
(Note 2) 

DM54 

-20 


-57 

mA 

DM74 

-18 


-57 

>cc 

Supply Current 

V C c = Max (Note 3) 


30 

45 

mA 


’175 Switching Characteristics 

at Vqc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

R L = 400ft, C L = 15 pF 

Units 

To (Output) 

Min 

Max 

fMAX 

Maximum Clock 
Frequency 


30 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Any Q or Q 


25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Any Q or Q 


25 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clear to 
Any Q 


25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Any Q 


40 

ns 


Note 1: All typicals are at Vqc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: With all outputs open and 4.5V applied to all DATA and CLEAR inputs, Ice is measured after a momentary ground then 4.5V applied to the CLOCK. 
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PRELIMINARY 


DM54180/DM74180 9-Bit Parity Generators/Checkers 


General Description 

These universal 9-bit (8 data bits plus 1 parity bit) parity 
generators/checkers feature odd/even outputs and control 
inputs to facilitate operation in either odd or even parity ap- 
plications. Depending on whether even or odd parity is be- 
ing generated or checked, the even or odd input can be 
utilized as the parity or 9th-bit input. The word-length capa- 
bility is easily expanded by cascading. 


Input buffers are provided so that each data input repre- 
sents only one normalized series 54/74 load. A full fan-out 
to 10 normalized series 54/74 loads is available from each 
of the outputs at a low logic level. A fan-out to 20 normal- 
ized loads is provided at a high logic level to facilitate the 
connection of unused inputs to used inputs. 


Connection Diagram 


Dual-ln-Llne Package 

INPUTS 

vcc T i d c i T' 



TL/F/6559-1 

Order Number DM54180J or DM74180N 
See NS Package Number J14A or N14A 

Function Table 


Inputs 

Outputs 

2 of H’s at 
A thru H 

Even 

Odd 

2 

Even 

2 

Odd 

Even 

H 

L 

H 

L 

Odd 

H 

L 

L 

H 

Even 

L 

H 

L 

H 

Odd 

L 

H 

H 

L 

X 

H 

H 

L 

L 

X 

L 

L 

H 

H 


H ** High Level, L = Low Level, X = Don’t Care 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 

DM54 — 55°C to + 125°C 

DM74 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The ", Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vih 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

>OH 

High Level Output Current 

■OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54180 






DM74180 








Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


V C c = Min, l| = -12 mA 


Vcc = Min, Ioh = Max 
Vil = Max, Vih = Min 


Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 


V C c = Max, V| = 5.5V 


Vcc = Max 
V| = 2.4V 


V C c = Max 
V| = 0.4V 


V C c = Max 
(Note 2) 


Vcc = Max 
(Note 3) 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current 



Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with EVEN and ODD inputs at 4.5V, all other inputs and outputs open. 
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Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
2 Even 

C L = 15 pF 
r l = 40on 
Odd Input Low 


60 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
2 Even 


68 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
2 Odd 


48 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
2 Odd 


38 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
2 Even 

C L = 15 pF 
R l = 400n 
Odd Input High 


48 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
2 Even 


38 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
2 Odd 


60 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
2 Odd 


68 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Even or Odd to 
2 Even or 2 Odd 

C L = 15 pF 
R L = 400n 


20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Even or Odd to 
2 Even or 2 Odd 


10 

ns 


Logic Diagram 
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DM54181/DM74181 Arithmetic Logic 
Unit/Function Generators 


General Description 

These arithmetic logic units (ALU)/function generators per- 
form 16 binary arithmetic operations on two 4-bit words, as 
shown in Tables I and II. These operations are selected by 
the four function-select lines (SO, SI, S2, S3) and include 
addition, subtraction, decrement, and straight transfer. 
When performing arithmetic manipulations, the internal car- 
ries must be enabled by applying a low-level voltage to the 
mode control input (M). A full carry look-ahead scheme is 
available in these devices for fast, simultaneous carry gen- 
eration by means of two cascade-outputs (P and G) for the 
four bits in the package. When used in conjunction with the 
DM54S1 82/DM74S1 82 full carry look-ahead circuits, high- 
speed arithmetic operations can be performed. The typical 
addition times shown below illustrate how little time is re- 
quired for addition of longer words, when full carry look- 
ahead is employed. The method of cascading 182 circuits 
with these ALU’s to provide multi-level full carry look-ahead 
is illustrated under typical applications data for the 
DM54S1 82/DM74S1 82. (Continued) 


Features 

■ Arithmetic operating modes: 

Addition 

Subtraction 

Shift operand A one position 

Magnitude comparison 

Plus twelve other arithmetic operations 

■ Logic function modes: 

EXCLUSIVE-OR 

Comparator 

AND, NAND, OR, NOR 

Plus ten other logic operations 

■ Full look-ahead for high-speed operations on long 
words 


Connection Diagram 

Dual-ln-Line Package 
INPUTS OUTPUTS 

/ 1 ' * ™ '> / » • ■ A 

Vcc A1 B1 A2 B2 A3 B3 G C n + 4 P A=B F3 



TL/F/6560-1 

Order Number DM54181 J or DM74181N 
See NS Package Number J24A or N24A 


Pin Designations 


Designation 

Pin Nos. 

Function 

A3, A2, A1, AO 

19,21,23,2 

Word A Inputs 

B3, B2, B1, BO 

18, 20, 22,1 

Word B Inputs 

S3, S2, SI, SO 

3, 4, 5, 6 

Function-Select 

Inputs 

Cn 

7 

Inv. Carry Input 

M 

8 

Mode Control 
Input 

F3, F2, FI, FO 

13, 11, 10,9 

Function Outputs 

A = B 

14 

Comparator Output 

P 

15 

Carry Propagate 
Output 

C n + 4 

16 

Inv. Carry Output 

G 

17 

Carry Generate 
Output 

V CC 

24 

Supply Voltage 

GND 

12 

Ground 


Number 

of 

Bits 

Typical 

Addition Times 

Package Count 

Carry Method 
Between 
ALU’s 

Arithmetic/ 
Logic Units 

Look Ahead 
Carry Generators 

1 to 4 

■Bi 

1 

0 

None 

5 to 8 


2 

0 

Ripple 

9 to 16 

30 ns 

3 or 4 

1 

Full Look-Ahead 

17 to 64 

50 ns 

5 to 16 

2 to 5 

Full Look-Ahead 



4-177 


DM54181/DM74181 































DM54181/DM74181 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not Note: The "Absolute Maximum Ratings” are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

...... c table are not guaranteed at the absolute maximum ratings. 

npu o ag The "Recommended Operating Conditions” table will define 

Output Voltage (A = B Output) 5.5V //?© conditions for actual device operation. 

Operating Free Air Temperature Range 
DM54 -55°Cto + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54181 

DM74181 | 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

v cc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output 
Voltage (A = B Output) 



5.5 



5.5 

V 

'OH 

High Level Output 
Current (All Except A = B) 



-800 



-800 

p,A 

lOL 

Low Level Output Current 



16 



16 

mA 

t a 

Free Air Operating 
Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

v. 

Input Clamp Voltage 

Vcc = Min. I| - -12 mA 



-1.5 

V 

ICEX 

High Level Output 
Current (A = B Output) 

Vcc = Min, Vo = 5.5V 
Vil = Max, Vih = Min 



250 

fiA 

VoH 

High Level Output 
Voltage (All Except A = B) 

Vcc = Min, Ioh = Max 
Vil = Max, Vih = Min 

2.4 



V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, lot_ = Max 
V|n = Min, Vil = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

>IH 

High Level Input 
Current 

V C c = Max 
V | = 2.4V 

Mode 



40 


A or B 



120 


S 



160 


Carry 



200 


III 

Low Level Input 
Current 

Vcc = Max 
V, = 0.4V 

Mode 



-1.6 


A or B 



-4.8 


S 



-6.4 


Carry 



-8 


■OS 

Short Circuit Output 
Current (All Except A = B) 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 


DM74 

-18 


-57 


ICCH 

Supply Current with 
Outputs High 

Vcc = Max 
(Note 3) 

DM54 


88 

127 


DM74 


88 

140 


!CCL 

Supply Current with 
Outputs Low 

V C c = Max 
(Note 4) 

DM54 


92 

135 


DM74 


92 

150 


Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icch is measured with SO through S3, M, and A inputs at 4.5V, all other inputs grounded and all outputs open. 
Note 4: Iccl is measured with SO through S3 and M inputs at 4.5V, all other inputs grounded and all outputs open. 
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Switching Ch3rdCt6ristiCS Vcc = 5V, Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM54/74 

181 

R|_ = 400ft, Cl = 15 pF 

Units 

Min 

Max 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

Cn 

C n + 4 



18 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 


19 

tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 
or B 

C n + 4 

M = OV, SO = 
S3 = 4.5V 
SI = S2 = OV 
(SUM mode) 


30 

ns 

l PHL 

Propagation Delay Time, 
High-to-Low Level Output 


33 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 
or B 

C n + 4 

M = OV, SO = 

S3 = OV 

SI = S2 = 4.5V 

(DIFF mode) 


30 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 


33 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Cn 

Any F 

M = OV 
(SUM or 
DIFF mode) 


19 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


18 

IpLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 
or B 

G 

M = OV, SO = 
S3 = 4.5V 
SI = S2 = OV 
(SUM mode) 


19 

ns 

l PHL 

Propagation Delay Time, 
High-to-Low Level Output 


19 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 
or B 

G 

M = OV, SO = 
S3 = OV 
SI = S2 = 4.5V 
(DIFF mode) 


20 

ns 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 


25 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 
or B 

P 

M = OV, SO = 
S3 = 4.5V 
SI = S2 = OV 
(SUM mode) 


19 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 


25 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 
orB 

P 

M = OV, SO = 
S3 = OV 
SI = S2 = 4.5V 
(DIFF mode) 


25 

ns 

l PHL 

Propagation Delay Time, 
High-to-Low Level Output 


25 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Aj or Bj 

Fj 

M = OV, SO = 
S3 = 4.5V 
SI = S2 = OV 
(SUM mode) 


30 

ns 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 


30 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Aj or Bj 

Fj 

M = OV, SO = 

S3 = OV 

SI = S2 = 4.5V 

(DIFF mode) 


24 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


24 

{ PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Aj or Bj 

■ 

M = 4.5V 
(logic mode) 


28 

ns 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 


30 

l PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 
or B 

■ 

M = OV, SO = 

S3 = OV 

SI = S2/= 4.5V 

(DIFF mode) 


40 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


40 
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General Description (Continued) 

If high speed is not important, a ripple-carry input (C n ) and a 
ripple-carry output (C n + 4) are available. However, the rip- 
ple-carry delay has also been minimized so that arithmetic 
manipulations for small word lengths can be performed 
without external circuitry. 

These circuits will accommodate active-high or active-low 
data, if the pin designations are interpreted as shown below. 
Subtraction is accomplished by 1’s complement addition, 
where the 1’s complement of the subtrahend is generated 
internally. The resultant output is A— B— 1 , which requires 
an end-around or forced carry to provide A— B. 

The 181 can also be utilized as a comparator. The A = B 
output is internally decoded from the function outputs (FO, 
FI, F2, F3) so that when two words of equal magnitude are 
applied at the A and B inputs, it will assume a high level to 
indicate equality (A = B). The ALU should be in the subtract 
mode with C n = H when performing this comparison. The A 
= B output is open-collector so that it can be wire-AND 
connected to give a comparison for more than four bits. 
The carry output (C n +4) can also be used to supply 


relative magnitude information. Again, the ALU should be 
placed in the subtract mode by placing the function select 
inputs S3, S2, SI , SO at L, H, H, L, respectively. 

These circuits have been designed to not only incorporate 
all of the designer’s requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean 
variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select in- 
puts (SO, SI , S2, S3) with the mode-control input (M) at a 
high level to disable the internal carry. The 16 logic func- 
tions are detailed in Tables 1 and 2 and include exclusive- 
OR, NAND, AND, NOR, and OR functions. 

ALU SIGNAL DESIGNATIONS 

The DM541 81 /DM741 81 can be used with the signal desig- 
nations of either Figure 1 or Figure 2. 

The logic functions and arithmetic operations obtained with 
signal designations as in Figure 1 are given in Table I; those 
obtained with the signal designations of Figure 2 are given 
in Table II. 


Pin Number 

2 

1 

ESI 

Wf 1 

□ 

Wil 

Q 

O 

D 

El 

D 

Q 

7 

16 

o 

E 

Active-High Data (Table 1) 


m 

E3 

E9 

m 

m 


m 

El 

El 

m 

El 

9 

Cn + 4 

n 

D 

Active-Low Data (Table II) 


E3 

O 

E9 

m 

m 


m 

m 

El 

m 

m 


C n + 4 

a 

B 


Input 

C n 

Output 
Cn + 4 

Active-High Data 
(Figure 1) 

Active-Low Data 
(Figure 2) 

H 

H 

A^B 

A^B 

H 

L 

A>B 

A<B 

L 

H 

A<B 

A>B 

L 

L 

A:>B 

A^B 
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General Description (Continued) 

(2) (1) (23) (22) (21) (20) (19) (18) 


(2) (1) (23) (22) (21) (20) (19) (18) 



<7>- 


( 8 )- 


AO 

C n 

BO 

A1 B1 

A2 B2 

A3 

B3 




181 

A 

= B 

(14) 

M 

FO 

FI 

F2 

P3 C n+4 

G 

P 



(9) (10) (11) (13) (16) 1(17)1 (15) 


(3) (4) (1) (2) (14) (15) (5) (6) 

_A — A A A A A k k 


GO PO G1 PI G2 P2 G3 P3 


(13) 


Cn+x 


Cn+y 


Cn+z 


•(7) 


"( 10 ) 


( 12 ) ( 11 ) 

FIGURE 2 


O) 


TL/F/6560-3 


TABLE I 


Active High Data 



M = H 
Logic 
Functions 

M = L; Arithmetic Operations 

S3 

S2 

SI 

SO 

C n = H (no carry) 


L 

L 

L 

L 

F = A 

F = A 

F = A Plus 1 

L 

L 

L 

H 

F = A + B 

F = A + B 

F = (A + B) Plus 1 

L 

L 

H 

L 

F = AB 

F = A + B 

F = (A + B) Plus 1 

L 

L 

H 

H 

F = 0 

F = Minus 1 (2’sCompl) 

F = Zero 

L 

H 

L 

L 

F = AB 

F = A Plus AB 

F = A Plus AB Plus 1 

L 

H 

L 

H 

F = B 

F = (A + B) Plus AB 

F = (A + B) Plus AB Plus 1 

L 

H 

H 

L 

F = A © B 

F = A Minus B Minus 1 

F = A Minus B 

L 

H 

H 

H 

F = AB 

F = AB Minus 1 

F = AB 

H 

L 

L 

L 

F = A + B 

F = A Plus AB 

F = APIusAB Plus 1 

H 

L 

L 

H 

F = A © B 

F = A Plus B 

F = A Plus B Plus 1 

H 

L 

H 

L 

F = B 

F = (A + B) Plus AB 

F = (A + B) Plus AB Plus 1 

H 

L 

H 

H 

F = AB 

F = AB Minus 1 

F = AB 

H 

H 

L 

L 

F = 1 

F = A Plus A* 

F = A Plus A Plus 1 

H 

H 

L 

H 

F = A + B 

F = (A + B) Plus A 

F = (A + B) Plus A Plus 1 

H 

H 

H 

L 

F = A + B 

F = (A + B) Plus A 

F = (A + B) Plus A Plus 1 

H 

H 

H 

H 

F = A 

F = A Minus 1 

F = A 


•Each bit is shifted to the next more significant position. 
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General Description (Continued) 



L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 


M = H 
Logic 
Functions 


F = A 
F = AB 
F = A + B 
F = 1 



Active Low Data 


= L; Arithmetic Operations 



F = A Minus 1 
F = AB Minus 1 
F = AB Minus 1 
F = Minus 1 (2’s Compl) 
F = A Plus (A + B) 

F = AB Plus (A + B) 

F = A Minus B Minus 1 
F = A + B 
F = A Plus (A + B) 

F = A Plus B 
F = AB Plus (A + B) 

F = A + B 
F = A Plus A* 

F = AB Plus A 
F = AB Plus A 
F = A 


•Each bit is shifted to the next more significant position. 

Parameter Measurement Information 


Logic Mode Test Table 

Function Inputs: SI = S2 = M = 4.5V, SO = S3 = OV 



F = A 
F = AB 
F = AB 
F = Zero 

F = A Plus (A + B) Plus 1 
F = AB Plus (A + B) Plus 1 
F = A Minus B 
F = (A + B) Plus 1 
F = A Plus (A + B) Plus 1 
F = A Plus B Plus 1 
F = AB Plus (A + B) Plus 1 
F = (A + B) Plus 1 
F = A Plus A Plus 1 
F = AB Plus A Plus 1 
F =AB Plus A Plus 1 
F = A Plus 1 


Other Input 
Same Bit 

Other Data Inputs 

Apply 

Apply 

Apply 

Apply 

4.5V 

GND 

4.5V 

GND 

Bi 

None 

None 

Remaining 
A and B, C n 

Ai 

None 

None 

Remaining 
A and B, C n 



Output 

Waveform 


Out-of-Phase 


Out-of-Phase 


SUM Mode Test Table 

Function Inputs: SO = S3 = 4.5V, SI = S2 = M = OV 



Other Input 
Same Bit 


Other Data Inputs 


Apply 

Apply 

Apply 

GND 

4.5V 

GND 

None 

Remaining 
A and B 

C n 

None 

Remaining 
A and B 

C n 

None 

None 

Remaining 
A and B, C n 

None 

None 

Remaining 
A and B, C n 

4-182 


Output 

Waveform 













































































Parameter Measurement Information (Continued) 

SUM Mode Test Table 

Function Inputs: SO = S3 = 4.5V, SI = S2 = M = OV (Continued) 


Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

Apply 

Apply 

Apply 

Waveform 



4.5V 

GND 

4.5V 

GND 



tPLH 

1 

None 

D 

Remaining 

Remaining 

G 

In-Phase 

tPHL 


B 

A, C n 


tPLH 

B; 

None 


Remaining 

Remaining 

G 

In-Phase 

tPHL 

°\ 


B 

A.C n 


tPLH 


None 

None 


All 

Any F 

In-Phase 

tPHL 


| 

B 

orC n + 4 

tPLH 


None 


Remaining 

Remaining 

C n + 4 

Out-of-Phase 

tPHL 


B 

A, C n 

tPLH 


None 


Remaining 

Remaining 

C n + 4 

Out-of-Phase 

tPHL 

^ u 

B 

A.C n 




DIFF Mode Test Table 





Function Inputs: SI 

= S2 = 4.5V, SO 

= S3 = M = OV 



Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 

Apply 

Apply 

Apply 

Apply 

Waveform 



4.5V 

GND 

4.5V 

GND 



tPLH 


None 

Bj 

Remaining 

Remaining 

Fj 

In-Phase 

tPHL 


A 

B. C n 


tPLH 

m 


None 

Remaining 

Remaining 

F i 

Out-of-Phase 

tPHL 


A 

B. C n 

tPLH 

A; 

l 

None 

Bj 

None 

Remaining 

P 

In-Phase 

tPHL 


A and B, C n 


tPLH 

B; 


None 

None 

Remaining 

P 

Out-of-Phase 

tPHL 

D l 


A and B, C n 


tPLH 


B, 

None 

None 

Remaining 

G 

In-Phase 

tPHL 


A and B. C n 


tPLH 


None 

— 

None 

Remaining 

G 

Out-of-Phase 

tPHL 


A and B, C n 


tPLH 


None 

D 

Remaining 

Remaining 

IB 

In-Phase 

tPHL 

||| 

A 

B,C n 

tPLH 

Bj 

; WM 

None 

Remaining 

Remaining 

A = B 

Out-of-Phase 

tPHL 

n 

A 

B, C n 

tPLH 

r 

None 

None 

All 

None 

Cn + 4 

In-Phase 

tPHL 


A and B 

or any F 

tpLH 

A; 

B; 

None 

None 

Remaining 

C n + 4 

Out-of-Phase 

tPHL 


D l 

A, B. C n 

tPLH 

a 

None 


None 

Remaining 

Cn + 4 

In-Phase 

tPHL 

| ||l 

A, B, C n 
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DM54184/DM74184, DM54185A/DM74185A 
BCD-to-Binary and Binary-to-BCD Converters 


General Description 


These monolithic converters are derived from the 256-bit 
read only memories, DM5488, and DM7488. Emitter con- 
nections are made to provide direct read-out of converted 
codes at outputs Y8 through Y1, as shown in the function 
tables. These converters demonstrate the versatility of a 
read only memory in that an unlimited number of reference 
tables or conversion tables may be built into a system. Both 
of these converters comprehend that the least significant 
bits (LSB) of the binary and BCD codes are logically equal, 
and in each case the LSB bypasses the converter as illus- 
trated in the typical applications. This means that a 6-bit 
converter is produced in each case. Both devices are cas- 
cadable to N bits. 

An overriding enable input is provided on each converter 
which when taken high inhibits the function, causing all out- 
puts to go high. For this reason, and to minimize power 
consumption, unused outputs Y7 and Y8 of the 185A and all 
“don’t care” conditions of the 184 are programmed high. 
The outputs are of the open-collector type. 

DM54184 AND DM74184 BCD-TO-BINARY 
CONVERTERS 

The 6-bit BCD-to-binary function of the DM54184 and 
DM74184 is analogous to the algorithm: 

a. Shift BCD number right one bit and examine each dec- 
ade. Subtract three from each 4-bit decade containing a 
binary value greater than seven. 


b. Shift right, examine, and correct after each shift until the 
least significant decade contains a number smaller than 
eight and all other converted decades contain zeros. 

In addition to BCD-to-binary conversion, the DM54184 and 
DM74184 are programmed to generate BCD 9’s comple- 
ment or BCD 10’s complement. Again, in each case, one bit 
of the complement code is logically equal to one of the BCD 
bits; therefore, these complements can be produced on 
three lines. As outputs Y6, Y7 and Y8 are not required in the 
BCD-to-binary conversion, they are utilized to provide these 
complement codes as specified in the function table when 
the devices are connected as shown. 

DM54185A AND DM74185A BINARY-TO-BCD CONVERT- 
ERS 

The function performed by these 6-bit binary-to-BCD con- 
verters is analogous to the algorithm: 

a. Examine the three most significant bits. If the sum is 
greater than four, add three and shift left one bit. 

b. Examine each BCD decade. If the sum is greater than 
four, add three and shift left one bit. 

c. Repeat step b until the least-significant binary bit is in the 
least-significant BCD location. 

(Continued) 


Connection Diagram 


ENABLE 
V CC G 


BINARY SELECT 


— N OUTPUT 
A Y8 



Order Number DM54184J, DM54185AJ, 
DM74184N or DM74185AN 
See NS Package Number J16A or N16A 


4-185 


DM54184/DM74184/DM54185A/DM74185A 







DM54184/DM74184/DM54185A/DM74185A 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not Note: The "Absolute Maximum Ratings’’ are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

I t Volta e 5 5V table are not guaranteed at the absolute maximum ratings. 

p ® The "Recommended Operating Conditions" table will define 

Output Voltage 7 V conditions for actual device operation. 

Operating Free Air Temperature Range 
DM54 — 55°Cto +125°C 

DM74 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54184, 185A 

DM74184, 185 A 


Min 

Norn 

Max 

Min 

Norn 

Max 


Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

Vih 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

lOL 

Low Level Output Current 



12 



12 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

’184 and ’185A Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

'CEX 

High Level Output 
Current 

V C c = Min, V 0 = 5.5V 
V| L = Max, Vih = Min 



100 

jutA 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|l = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.4V 



25 

juA 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-1 

mA 

>CCH 

Supply Current with 
Outputs High 

V C c = Max 


65 

95 

mA 

'CCL 

Supply Current with 
Outputs Low 

V C c = Max 


80 

99 

mA 

’184 and ’185A Switching Characteristics 

at Vcc = 5V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

Ri_i = 40on, R[_ 2 = 60on 
Cl = 15 pF (See Test Circuit) 

Units 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Enable G 
to Output 


35 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable G 
to Output 


35 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Binary Select 
to Output 


35 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Binary Select 
to Output 


35 

ns 

Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 
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General Description (Continued) 

DM54184 and DM74184 BCD-to-Binary 
TABLE I. Package Count and Delay Times 


for BCD-to-Binary Conversion 


Input 

(Decades) 

Packages 

Required 

Total Delay Times (ns) 

Typ 

Max 

2 

2 

56 

80 

3 

6 

140 

200 

4 

12 

196 

280 

5 

19 

280 

400 

6 

28 

364 

520 


6-Bit Converter 
MSD LSD 

B A D C B A 


E 

D 

C B 

A 



184 


Y5 

Y4 

Y3 Y2 

Y1 


TTTTT i 

25 2 4 23 2 2 2 1 2° 

>■ . J 

6-BIT BINARY OUTPUT 

TL/F/6561-2 


BCD 9’s 

Complement Converter 

BCD 



TL/F/6561-3 


DM54185A and DM74185A Binary-to-BCD 


BCD’s 10’s 

Complement Converter 

BCD 


5V D C B A 



i ■ - - j 

BCD 10’S COMPLEMENT 


TL/F/6561-4 


TABLE II. Package Count and Delay Times 


for Binary-to-BCD Conversion 


Input 

(Bits) 

Packages 

Required 

Total Delay Times (ns) 

Typ 

Max 

4 to 6 

1 

25 

40 

7 or 8 

3 

50 

80 

9 

4 

75 

120 

10 

6 

100 

160 

11 

7 

125 

200 

12 

8 

125 

200 

13 

10 

150 

240 

14 

12 

175 

280 

15 

14 

175 

280 

16 

16 

200 

320 

17 

19 

225 

360 

18 

21 

225 

360 

19 

24 

250 

400 

20 

27 

275 

440 


6-Blt Converter 

6-BIT BINARY INPUT 
25 2 4 23 2 2 2 1 2® 



E 

D C B 

A 


185A 


Y5 

Y4 Y3 Y2 

Y 1 


uni 1 

B A D C B A 

_ v , j i w J 

MSD LSD 

6-BIT BCD OUTPUT 

TL/F/6561-5 
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Function Tables 


Binary 

Words 

Inputs 

Outputs 

E 

Binary Select 
D C B 

A 

Enable 

G 

Y8 

Y7 

Y6 

Y5 

Y4 

Y3 

Y2 

Y1 

0 

1 

n 

n 

B 

n 

n 

■ 

H 

H 

L 

L 

L 

L 

L 

L 

2 

3 

H 

■9 

B 


IS 


H 

H 

L 

L 

L 

L 

L 

H 

4 

5 

H 

■9 

B 


IS 


H 

H 

L 

L 

L 

L 

H 

L 

6 

7 

19 

■9 

B 


n 


H 

H 

L 

L 

L 

L 

H 

H 

8 

9 

n 

n 


n 

n 

■ 

H 

H 

L 

L 

L 

H 

L 

L 

10 

11 

H 

IS 



IS 


H 

H 

L 

L 

H 

L 

L 

L 

12 

13 

wm 

IS 



IS 


H 

H 

L 

L 

H 

L 

L 

H 

14 

15 

■9 

■9 



IS 


H 

H 

L 

L 

H 

L 

H 

L 

16 

17 

n 


B 

n 

n 


H 

H 

L 

L 

H 

L 

H 

H 

18 

19 

H 


B 


wm 

9 

H 

H 

L 

L 

H 

H 

L 

L 

20 

21 

wm 


B 


IS 


H 

H 

L 

H 

L 

L 

L 

L 

22 

23 

19 


B 


IS 


H 

H 

L 

H 

L 

L 

L 

H 

24 

25 

n 



MM 

n 

■ 

H 

H 

L 

H 

L 

L 

H 

L 

26 

27 

■9 




IS 


H 

H 

L 

H 

L 

L 

H 

H 

28 

29 

wm 




IS 


H 

H 

L 

H 

L 

H 

L 

L 

30 

31 

wm 




IS 


H 

H 

L 

H 

H 

L 

L 

L 

32 

33 

H 

n 

B 

mm 

n 


H 

H 

L 

H 

H 

L 

L 

H 

34 

35 

H 

IS 

H 


IS 


H 

H 

L 

H 

H 

L 

H 

L 

36 

37 

H 

IS 

B 


IS 


H 

H 

L 

H 

H 

L 

H 

H 

38 

39 

H 

19 

B 


IS 


H 

H 

L 

H 

H 

H 

L 

L 

40 

41 

H 

n 


n 

n 

■ 

H 

H 

H 

L 

L 

L 

L 

L 

42 

43 

H 

IS 



IS 

■ 

H 

H 

H 

L 

L 

L 

L 

H 

44 

45 

H 

IS 



IS 


H 

H 

H 

L 

L 

L 

H 

L 

46 

47 

H 

IS 



IS 


H 

H 

H 

L 

L 

L 

H 

H 

48 

49 

H 

H 

B 

n 

n 


H 

H 

H 

L 

L 

H 

L 

L 

50 

51 

H 

H 

B 


IS 


H 

H 

H 

L 

H 

L 

L 

L 

52 

53 

H 

H 

B 


IS 


H 

H 

H 

L 

H 

L 

L 

H 

54 

55 

H 

H 

B 


IS 


H 

H 

H 

L 

H 

L 

H 

L 

56 

57 

H 

H 

H 

L 

L 

■ 

H 

H 

H 

L 

H 

L 

H 

H 

58 

59 

H 

H 

H 

L 

H 


H 

H 

H 

L 

H 

H 

L 

L 

60 

61 

H 

H 

H 

H 

L 


H 

H 

H 

H 

L 

L 

L 

L 

62 

63 

H 

H 

H 

H 

H 


H 

H 

H 

H 

L 

L 

L 

H 

All 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 
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Function Tables (Continued) 


BCD-to-Binary Converter 


Inputs Outputs 

(See Note A) (See Note B) 


Y5 Y4 Y3 Y2 Y1 


L L L L L 
L L L L H 
L L L H L 
L L L H H 
L L H L L 


L L H L H 
L L H H L 
L L H H H 
L H L L L 
L H L L H 


L H L H L 
L H L H H 
L H H L L 
L H H L H 
L H H H L 


L H H H H 
H L L L L 
H L L L H 
H L L H L 
H L L H H 



A 

D 

C 

B 

A 

0 

1 

L L L L L 

2 

3 

L 

L 

L 

L 

H 

4 

5 

L 

L 

L 

H 

L 

6 

7 

L 

L 

L 

H 

H 

8 

9 

L 

L 

H 

L 

L 


11 

L 

H 

L 

L 

L 



L 

H 

L 

L 

H 


a 

L 

H 

L 

H 

L 



L 

H 

L 

H 

H 



L 

H 

H 

L 

L 

20 

21 

H 

L 

L 

L 

L 

22 

23 

H 

L 

L 

L 

H 

24 

25 

H 

L 

L 

H 

L 

26 

27 

H 

L 

L 

H 

H 

28 

29 

H 

L 

H 

L 

L 

30 

31 

H 

H 

L 

L 

L 

32 

33 

H 

H 

L 

L 

H 

34 

35 

H 

H 

L 

H 

L 

36 

37 

H 

H 

L 

H 

H 

38 

39 

H 

H 

H 

L 

L 

Any 

X 

X 

X 

X 

X 


BCD 9’s or BCD 10’s Complement Converter 



Inputs 
(See Note C) 


Et D C B 




H L H L H 
H L H H L 
H L H H H 
H H L L L 
H H L L H 


Outputs 
(See Note D) 


Y8 Y7 Y6 



H L L 
H L L 
L H H 
L H H 



H H H H H 


H = High Level, L = Low Level. X = Don't Care 

Note A: Input Conditions other than those shown produce highs at outputs Y1 through Y5. 

Note B: Output Y6, Y7, and Y8 are not used for BCD-to-Binary conversion. 

Note C: Input conditions other than those shown produce highs at outputs Y6, Y7, and Y8. 

Note D: Outputs Y1 through Y5 are not used for BCD 9’s or BCD 10's complement conversion. 

tWhen these devices are used as complement converters, input E is used as a mode control. With this input low, the BCD 9’s complement is generated; when it is 
high, the BCD 10's complement is generated. 


Typical Applications 


FROM OUTPUT 
UNDER TEST 




E 

D 

C 

B 

A 

Y5 

Y4 

Y3 

Y2 

Y1 


C|_ includes probe and jig capacitance 


E 

D 

C 

B 

A 

Y5 

Y4 

Y3 

Y2 

Y 1 


OPEN B6 B5 B4 B3 B2 B1 BO 
v „ J 

BINARY 


FIGURE 1. BCD-to-Binary Converter 
for Two BCD Decades 

MSD — Most significant decade 
LSD — Least significant decade 
Each rectangle represents a DM54184 or DM74184 
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DM54184/DM74184/DM54185A/DM74185A 


Typical Applications (Continued) 


MSD 


LSD 


D5 CS B5 A5 D4 C4 B4 A4 D3 C3 B3 A3 D2 C2 B2 A2 D1 Cl B1 A1 DO CO BO AO 



BINARY 


FIGURE 2. BCD-to-Binary Converter for Six BCD Decades 

MSD — Most significant decade 
LSD— Least significant decade 
Each rectangle represents a DM54184 or DM74184 


TL/F/6561-9 
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Typical Applications (Continued) 

BCD 




OPEN BINARY 

TL/F/6S61-8 

FIGURE 3. BCD-to-Binary Converter 
for Three BCD Decades 


MSD— Most significant decade 
LSD— Least significant decade 
Each rectangle represents a DM54184 or DM74184 


BINARY 




FIGURE 4. 6-Bit Binary-to-BCD Converter 


MSD — Most significant decade 
LSD — Least significant decade 


Note A: Each rectangle represents a DM541 85A or a DM741 85A. 
Note B: All unused E inputs are grounded. 


BINARY BINARY 



FIGURE 5. 8-Bit Binary-to-BCD Converter FIGURE 6. 9-Bit Binary-to-BCD Converter 

MSD— Most significant decade MSD— Most significant decade 

LSD-Least significant decade LSD-Least significant decade 

Note A: Each rectangle represents a DM541 85A or a DM741 85A. 

Note B: All unused E inputs are grounded. 
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Note A: Each rectangle represents a DM541 85A or a DM741 85A. 
Note B: All unused E inputs are grounded. 


DM54184/DM74184/DM54185A/DM74185A 



DM54184/DM74184/DM54185A/DM74185A 


Typical Applications (Continued) 


BINARY 


B 1 1 BIO B9 B8 B7 B6 B5 B4 B3 B2 B1 BO 



TL/F/6561-13 

FIGURE 7. 12-Bit Binary-to-BCD 
Converter (See Note B) 


BINARY 


B15B14 B13B12B11B10B9B8 B7 B6 B5 B4 B3 B2 B1 BO 



MSD — Most significant decade 
LSD— Least significant decade 

Note A: Each rectangle represents a DM541 85A or a DM741 85A. 
Note B: All unused E inputs are grounded. 


MSD 


BCD 


LSD 


TL/F/6561-14 

FIGURE 8. 16-Bit Binary-to-BCD Converter (See Note B) 


4-192 


























National 
Semiconductor 
Corporation 

DM54191/DM74191 Synchronous Up/Down 
4-Bit Binary Counter with Mode Control 

General Description 

This circuit is a synchronous, reversible, up/down counter. 

The 191 is a 4-bit binary counter. Synchronous operation is 
provided by having all flip-flops clocked simultaneously so 
that the outputs change simultaneously when so instructed 
by the steering logic. This mode of operation eliminates the 
output counting spikes normally associated with asynchro- 
nous (ripple clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
on a low-to-high level transition of the clock input, if the 
enable input is low. A high at the enable input inhibits count- 
ing. Level changes at either the enable input or the down/ 
up input should be made only when the clock input is high. 

The direction of the count is determined by the level of the 
down/up input. When low, the counter counts up and when 
high, it counts down. 

This counter is fully programmable; that is, the outputs may 
be preset to either level by placing a low on the load input 
and entering the desired data at the data inputs. The output 
will change independent of the level of the clock input. This 
feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the preset inputs. 

The clock, down/up, and load inputs are buffered to lower 
the drive requirement; which significantly reduces the num- 
ber of clock drivers, etc., required for long parallel words. 

Connection Diagram 

Dual-In-Line Package 


INPUTS OUTPUTS INPUTS 



DATA Qq Q a ENABLE DOWN/ Q c Q D GND 
„ B „ , G UP, . 

INPUT OUTPUTS INPUTS OUTPUTS 


TL/F/6562-1 

Order Number DM54191J or DM74191N 
See NS Package Number J16A or N16A 


Two outputs have been made available to perform the cas- 
cading function: ripple clock and maximum/minimum count. 
The latter output produces a high-level output pulse with a 
duration approximately equal to one complete cycle of the 
clock when the counter overflows or underflows. The ripple 
clock output produces a low-level output pulse equal in 
width to the low-level portion of the clock input when an 
overflow or underflow condition exists. The counters can be 
easily cascaded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel clocking is 
used, or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accom- 
plish look-ahead for high-speed operation. 

Features 

■ Single down/up count control line 

■ Count enable control input 

■ Ripple clock output for cascading 

■ Asynchronously presettable with load control 

■ Parallel outputs 

■ Cascadable for n-bit applications 
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Absolute Maximum Ratings (Note) 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54191 

DM74191 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 


V| H 

High Level Input Voltage 

2 



2 



EH 

Vil 

Low Level Input Voltage 



0.8 



0.8 

E5 

•oh 

High Level Output Current 



-0.8 



-0.8 

mA 

•OL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 4) 

0 


20 

0 


20 

MHz 

tw 

Pulse Width 
(Note 4) 

Clock 

25 



25 



ns 

Load 

35 



35 



tsu 

Data Setup Time (Note 4) 

28 



28 



ns 

tH 

Hold Time (Note 4) 

0 



0 



ns 

tREL 

Load Release Time (Note 4) 

30 



30 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = M' n i l| = ~12 mA 



-1.5 

mm 

v OH 

High Level Output 
Voltage 

Vqc = Min, Ioh = Max 
Vil = Max, Vih = Min 

2.4 

3.4 


■ 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol " Max 
Vih = Min, V|i_ = Max 


0.2 

0.4 


•l 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

•lH 

High Level Input 
Current 

V C c = Max 
V| = 2.4V 

Enable 



120 

)iA 

Others 



40 

•lL 

Low Level Input 
Current 

|> 
II o 
o II 
o _ 
> > 

Enable 



-4.8 

mA 

Others 



-1.6 

•os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-65 

mA 

DM74 

-18 


-65 

•cc 

Supply Current 

Vcc = Max 
(Note 3) 

DM54 


65 

99 

mA 

DM74 


65 

105 


Note 1: All typicals are at Vcc = 5V, Ta = 25’C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all inputs grounded and all outputs open. 
Note 4: T a = 25°C and V cc = 5V. 


Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 
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Switching Chdrsctcristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

Rl = 4000, Cl = 15 pF 

Units 

Min 

Max 

fMAX 

Maximum Clock Frequency 


20 


MHz 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Load to 
Any Q 


33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Load to 
Any Q 


70 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

■m 


22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

— 


70 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Ripple Carry 


20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Ripple Carry 


24 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Any Q 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Any Q 


36 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Max/Min 


42 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Max/Min 


52 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Down/ Up to 
Ripple Carry 


45 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Down/Up to 
Ripple Carry 


45 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Down/Up to 
Max/Min 


33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Down/ Up to 
Max/Min 


33 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Enable G to 
Ripple Carry 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable G to 
Ripple Carry 


24 

ns 




4-195 


DM54191/DM74191 







































DM54191/DM74191 



4-196 







Timing Diagrams 

191 Decade Counter 

Typical Load, Count, and Inhibit Sequences 



TL/F/6562-3 
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DM54193/DM74193 Synchronous Up/Down 
4-Bit Binary Counter with Dual Clock 


General Description 

This circuit is a synchronous up/down 4-bit binary counter. 
Synchronous operation is provided by having all flip-flops 
clocked simultaneously, so that the outputs change togeth- 
er when so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes normally as- 
sociated with asynchronous (ripple-clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
by a low-to-high level transition of either count (clock) input. 
The direction of counting is determined by which count input 
is pulsed, while the other count input is held high. 

This counter is fully programmable; that is, each output may 
be preset to either level by entering the desired data at the 
inputs while the load input is low. The output will change 
independently of the count pulses. This feature allows the 
counter to be used as modulo-N divider by simply modifying 
the count length with the preset inputs. 

A clear input has been provided which, when taken to a high 
level, forces all outputs to the low level; independent of the 
count and load inputs. The clear, count, and load inputs are 
buffered to lower the drive requirements of clock drivers, 
etc., required for long words. 


This counter was designed to be cascaded without the need 
for external circuitry. Both borrow and carry outputs are 
available to cascade both the up and down counting func- 
tions. The borrow output produces a pulse equal in width to 
the count down input when the counter underflows. Similar- 
ly, the carry output produces a pulse equal in width to the 
count up input when an overflow condition exists. The coun- 
ter can then be easily cascaded by feeding the borrow and 
carry outputs to the count down and count up inputs respec- 
tively of the succeeding counter. 

Features 

■ Fully independent clear input 

■ Synchronous operation 

■ Cascading circuitry provided internally 

■ Individual preset each flip-flop 


Connection Diagram 

Dual-ln-Llne Package 

INPUTS OUTPUTS INPUTS 

DATA DATA DATA 

V C c A CLEAR BORROW CARRY LOAD C D 


tm 





n 

■ 

1 





SB 

i 

■ 



1 

1 


1 

1 

1 

1 

B 

B 

■ 

B 


i 

■ 

i 




ni 



■B 


DATA B Q B Q a COUNT COUNT Q c Q D GND 

INPUT » / DOWN UP v / 

OUTPUTS ' OUTPUTS 

INPUTS 

Order Number DM54193J or DM74193N 
See NS Package Number J16A or N16A 


TL/F/6563-1 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°C to + 125°C 

DM74 0°C to +70°C 

Storage Temperature Range - 65°C to +1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


DM54193 

DM74193 

Units 



Min 

Norn 

Max 

Min 

Norn 

Max 

v cc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

■OH 

High Level Output Current 



-0.4 



-0.4 

mA 

■OL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 4) 

0 

25 

20 

0 

25 

20 

MHz 

t w 

Pulse Width 

Clock Low 

30 



30 





(Note 4) 

Clock, Clear High 
Load Low 

20 



20 



ns 

tsu 

Data Setup Time (Note 4) 

20 



20 



ns 

*H 

Hold Time (Note 4) 

0 



0 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating tree air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|l = Max, V|h = Min 

2.4 



V 

Vql 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

fi A 

l|L 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

■os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-55 

mA 

DM74 

-18 


-55 

■cc 

Supply Current 

Vcc = Max 
(Note 3) 

DM54 


65 

89 

mA 

DM74 


65 

102 


Note 1: All typicals are at Vcc = 5V, Ta = 25” C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice ' s measured with all outputs open, CLEAR and LOAD inputs grounded, and all other inputs at 4.5V. 
Note 4: T a = 25"C and V C c = 5V. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 400ft, C L = 15 pF 

Units 

Min 

Max 

flVIAX 

Maximum Clock Frequency 


20 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Count Up 
to Carry 


26 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Count Up 
to Carry 


24 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Count Down 
to Borrow 


24 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Count Down 
to Borrow 


24 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Either Count 
toQ 


38 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Either Count 
to Q 


47 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Load 

toQ 


40 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Load 
to Q 


40 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear 
to Q 


35 

ns 
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Timing Diagram 

193 Binary Counter 

Typical Clear, Load, and Count Sequences 



Note A: Clear overrides load, data, and count Inputs. 

Note B: When counting up, count-down input must be high, when counting down, count-up Input must be high. 
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DM54194/DM74194 4-Bit Bidirectional 
Universal Shift Registers 

General Description 

This bidirectional shift register is designed to incorporate 
virtually all of the features a system designer may want in a 
shift register; it features parallel inputs, parallel outputs, 
right-shift and left-shift serial inputs, operating-mode-control 
inputs, and a direct overriding clear line. The register has 
four distinct modes of operation, namely: 

Parallel (broadside) load 
Shift right (in the direction Qa toward Qq) 

Shift left (in the direction Qq toward Qa) 

Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, SO 
and SI, high. The data is loaded into the associated flip- 
flops and appears at the outputs after the positive transition 
of the clock input. During loading, serial data flow is inhibit- 
ed. 

Shift right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and SI is low. 

Serial data for this mods is entered at the shift-right data 
input. When SO is low and SI is high, data shifts left syn- 
chronously and new data is entered at the shift-left serial 
input. 

Connection Diagram 


Dual-ln-Llne Package 

OUTPUTS 



INPUT INPUT 


TL/F/6564-1 

Order Number DM54194J or DM74194N 
See NS Package Number J16A or N16A 


Clocking of the flip-flop is inhibited when both mode control 
inputs are low. The mode controls of the DM54194/ 
DM74194 should be changed only while the clock input is 
high. 

Features 

■ Parallel inputs and outputs 

■ Four operating modes: 

Synchronous parallel load 
Right shift 
Left shift 
Do nothing 

■ Positive edge-triggered clocking 

■ Direct overriding clear 

■ Typical clock frequency 36 MHz 

■ Typical power dissipation 195 mW 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics” 

■ .♦ vnitann c cw are not guaranteed at the absolute maximum ratings. 

^ . The “Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range //?e conditions for actual device operation. 

DM54 — 55°C to +125°C 

DM74 0°Cto +70°C 

Storage Temperature Range -65°C to + 150“C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54194 

DM74194 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

V CC 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V,H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

'OL 

Low Level Output Current 



16 



16 

mA 

f CLK 

Clock Frequency (Note 4) 

0 

36 

25 

0 

36 

25 

MHz 

t W 

Pulse Width 
(Note 4) 

Clock 

20 



20 



ns 

Clear 

20 



20 



l SU 

Setup Time 
(Note 4) 

Mode 

30 



30 



ns 

Data 

20 



20 



t H 

Hold Time (Note 4) 

0 



0 



ns 

l REL 

Clear Release Time (Note 4) 

25 



25 



ns 

T A 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

V OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max, Vih - Min 

2.4 

3.4 


V 

V Ol 

Low Level Output 
Voltage 

Vcc Min, Iol = Max 
V|h = Min, V|l = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

jxA 

III 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-1.6 

mA 

'os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-20 


-57 


DM74 

-18 


-57 


'cc 

Supply Current 

Vcc = Max (Note 3) 


39 

63 

mA 

Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: With all outputs open, inputs A through D grounded, and 4.5V applied to SO, SI , CLEAR and the serial inputs, Ice is tested with a momentary ground, then 
4.5V applied to CLOCK. 

Note 4: T a = 25°C and V C c = 5V. 
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Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

R l = 4000, C L = 15 pF 

Units 

To (Output) 

Min 

Max 

fMAX 

Maximum Clock Frequency 


25 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

toQ 


22 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

toQ 


22 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear 
to Q 


30 

ns 


Function Table 


Inputs 

Outputs 

Clear 

Mode 

Clock 

Serial 

Parallel 

Qa 

Qb 

Qc 

Qd 

SI 

so 

Left 

Right 

A 

B 

c 

D 

L 

mm 


mm 

mm 


X 

X 

X 

X 

L 

L 

L 

L 

H 

■9 


- B» 

■9 


X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

H 

Bfl 



Si 


a 

b 

c 

d 

a 

b 

c 

d 

H 

ill 


H 

H 

n 

X 

X 

X 

X 

H 

QAn 

QBn 

QCn 

H 


• 1 



M 

X 

X 

X 

X 

L 

QAn 

QBn 

QCn 

H 

i |t: 

1 

'II 

n 


X 

X 

X 

X 

QBn 

QCn 

QDn 

H 

H 

■1 


■1 

n 


X 

X 

X 

X 

QBn 

QCn 

QDn 

L 

H 



H 

mm 


X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 


H = High Level (steady state), L - Low Level (steady state), X = Don't Care (any Input, Including transitions) 

T = Transition from low to high level; a, b, c, d = The level of steady state Input at Inputs A, B, C, or D, respectively 

Qao. Qbo. Qco. q do ~ The level of Qa, Qb. Qc. or Qd, respectively, before the Indicated steady state Input conditions were established. 

C>An> Qen. Q Cn. Qon = The level of Qa, Qb. Qc. respectively, before the most recent f transition of the clock. 
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Logic Diagram 
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DM54259/DM74259 8-Bit Addressable Latches 


General Description 

These 8-bit addressable latches are designed for general 
purpose storage applications in digital systems. Specific 
uses include working registers, serial-holding registers, and 
active-high decoders or demultiplexers. They are multifunc- 
tional devices capable of storing single-line data in eight 
addressable latches, and being a 1-of-8 decoder or demulti- 
plexer with active-high outputs. 

Four distinct modes of operation are selectable by control- 
ling the clear and enable inputs as enumerated in the func- 
tion table. In the addressable-latch mode, data at the data- 
in terminal is written into the addressed latch. The ad- 
dressed latch will follow the data input with all unaddressed 
latches remaining in their previous states. In the memory 
mode, all latches remain in their previous states and are 
unaffected by the data or address inputs. To eliminate the 
possibility of entering erroneous data in the latches, the en- 
able should be held high (inactive) while the address lines 
are changing. In the 1-of-8 decoding or demultiplexing 
mode, the addressed output will follow the level of the D 
input with all other outputs low. In the clear mode, all out- 
puts are low and unaffected by the address and data inputs. 


Features 

■ 8-bit parallel-out storage register performs serial-to-par- 
allel conversion with storage 

■ Asynchronous parallel clear 

■ Active high decoder 

■ Enable/disable input simplifies expansion 

■ Direct replacement for Fairchild 9334 

■ Expandable for N-bit applications 

■ Four distinct functional modes 

■ Typical propagation delay times: 

Enable-to-output 18 ns 
Data-to-output 21 ns 
Address-to-output 22 ns 
Clear-to-output 21 ns 

■ Fan-Out 

Iol (sink current) 16 mA 
Ioh (source current) —0.8 mA 

■ Typical Ice 60 mA 


Connection Diagram 

Dual-ln-Llne Package 



Order Number DM54259J or DM74259N 
See NS Package Number J16A or N16A 


TL/F/6569-1 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 — 55°Cto +125°C 

DM74 0°Cto + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Symbol 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Pulse Width 
(Note 6) 


Setup Time 
(Notes 1 , 2, 3 & 6) 


Hold Time 
(Notes 1 & 6) 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM54259 


Norn 




DM74259 


Norn 


5 



Enable 

19 

13 

Clear 

19 

13 

Data 

20 

13 

Select 

10 

5 

Data 

0 

-10 

Select 

0 

-13 


Free Air Operating Temperature 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Conditions 


Vcc = Min, l| = - 1 2 mA 


Vcc Min, Ioh = Max 
V|l = Max, Vih = Min 


Vcc = Min, Iol = Max 
V|h = Min, V|i_ = Max 


Vcc Max, V, = 5.5V 


Vcc = Max, V, = 2.4V 


Vcc = Max, V, = 0.4V 


Typ 

(Note 3) 


los 

Short Circuit 

Vcc = Max 

DM54 

-20 


Output Current 

(Note 4) 

DM74 

-20 

>CC 

Supply Current 

Vcc = Max (Note 5) 




Note 1: Setup and hold times are with reference to the enable input. 

Note 2: The select-to-enable setup time is the time before the High-to-Low enable transition that the select must be stable so that the correct latch is selected and 
the others not affected. 

Note 3: All typicals are at Vcc = 5V. Ta = 25°C. 

Note 4: Not more than one output should be shorted at a time. 

Note 5: Ice is measured with 4.5V applied to all inputs and all outputs open. 

Note 6: T A = 25"C and V C c = 5V. 
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Switching Characteristics at V C c = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 400n, C L = 15 pF 

Units 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Output 


28 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Output 


27 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 


35 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 


28 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 


35 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 


35 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output 


31 

ns 


Function Tables 


Inputs 

Output of 
Addressed 
Latch 

Each 

Other 

Output 

Function 

Clear 

E 

H 

L 

D 

Qio 

Addressable Latch 

H 

H 

Qo 

Qio 

Memory 

L 

L 

D 

L 

8-Line Demultiplexer 

L 

H 

L 

L 

Clear 


Latch Selection Table 


Select Inputs 

Latch 

Addressed 

C 

B 

A 

L 

L 

L 

0 

L 

L 

H 

1 

L 

H 

L 

2 

L 

H 

H 

3 

H 

L 

L 

4 

H 

L 

H 

5 

H 

H 

L 

6 

H 

H 

H 

7 


H = High Level, L = Low Level 

D = The level of the data input 

Qio = The level of Qi (i = 0, 1, ... 7, as appropriate) 

before the indicated steady-state input conditions 

were established. 
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DM54365/DM74365 Hex TRI-STATE® Buffers 


General Description 

This device contains six independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TRI-STATE feature. When enabled, the outputs exhibit 
the low impedance characteristics of a standard TTL output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 


output transistors are turned off presenting a high-imped- 
ance state to the bus line. Thus the output will act neither as 
a significant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo- 
site logic levels, the disable time is shorter than the enable 
time of the outputs. 


Connection Diagram 

Dual-ln-Llne Package 

Vcc &2 A6 Y6 AS VS A4 Y4 


IS 

5 

14 

13 

12 

11 

10 9 

3D 


~Dp 


-b- 


T 





rl 


i 


3 

4 

S 

6 

7 8 


Gl A1 Y1 A2 Y2 A3 Y3 GND 

TL/F/6570-1 

Order Number DM54365J or DM74365N 
See NS Package Number J16A or N16A 


Function Table 


Y = A 


Input 

Output 

Gl 

G2 

A 

Y 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Hi-Z 

X 

H 

X 

Hi-Z 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltaae 5 5V ta ^ e are not 9 uarantee( ^ at absolute maximum ratings. 

v _ The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range //j 9 conditions for actual device operation. 

DM54 — 55°C to + 125°C 

DM74 (TC to +70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM54365 

DM74365 

Units 

Min 

Norn 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

mm 

V|H 

High Level Input Voltage 

2 



2 



33 

V| L 

Low Level Input Voltage 



0.8 



0.8 

S3 

lOH 

High Level Output Current 



-2 



-5.2 

mA 

>OL 

Low Level Output Current 



32 



32 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -12 mA 



-1.5 

— 

V 0H 

High Level Output 
Voltage 

Vcc — Min, Ioh — Max 
Vil = Max, V|h = Min 

2.4 

3.1 


3 

V 0L 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|i_ = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

pA 

IlL 

Low Level Input Current 

V C c = Max 
V| = 0.5V (Note 4) 

A 



-40 

mA 

Vcc = Max 
V| = 0.4V (Note 5) 

A 



-1.6 

!> 
-si- 
ll 0 
0 11 
0 _ 
> > 

G 



-1.6 

>OZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

Vcc = Max, Vo : 2.4V 
Vih = Min, V|l = Max 



40 

pA 

<OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

Vcc = Max, Vo = 0.4V 
Vih = Min, V||_ = Max 



-40 

pA 

'OS 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-40 


-115 

mA 

DM74 

-40 


-115 

ice 

Supply Current 

Vcc = Max (Note 3) 


59 

85 

mA 

Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with the data inputs grounded, and the output controls at 4.5V. 
Note 4: Both 3 inputs are at 2V. 

Note 5: Both 3 inputs are at 0.4V. 
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DM54365/DM74365 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


r l = 40on 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time to 
High Level Output 

tpZL 

Output Enable Time to 
Low Level Output 

tPHZ 

Output Disable Time from 
High Level Output 

tpLZ 

Output Disable Time from 
Low Level Output 


C L = 5 pF 


C L = 50 pF 
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DM54367/DM74367 Hex TRI-STATE® Buffers 


General Description 

This device contains six independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TRI-STATE feature. When enabled, the outputs exhibit 
the low impedance characteristics of a standard TTL output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 


output transistors are turned off presenting a high-imped- 
ance state to the bus line. Thus the output will act neither as 
a signficant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo- 
site logic levels, the disable time is shorter than the enable 
time of the outputs. 


Connection Diagram 

Dual-ln-Llne Package 


Vcc G2 AS Y6 A5 Y5 A4 Y4 


16 

15 

14 

13 

12 

11 

10 

9 



u 


T 


T 







n 




n 


1 

2 

3 

4 

5 

6 

7 

F 


G1 A1 Y1 A2 Y2 A3 Y3 GND 


TL/F/6572-1 

Order Number DM54367J or DM74367N 
See NS Package Number J16A or N16A 


Function Table 


Y = A 


Input 

Output 

G 

A 

Y 

L 

L 

L 

L 

H 

H 

H 

X 

Hi-Z 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 -SS’Cto +125°C 

DM74 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

Vil 

Low Level Input Voltage 

•oh 

High Level Output Current 

>ol 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54367 






DM74367 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input 
Current 


Off-State Output Current 
with High Level Output 
Voltage Applied 


Off-State Output Current 
with Low Level Output 
Voltage Applied 


Vcc = Min, Ioh Max 
V|l = Max. Vih = Min 


Vcc = Min, Iol = Max 
Vih = Min, Vil = Max 


Vcc = Max, V, = 5.5V 


Vcc = Max, V, = 2.4V 


Vcc = Max 
V| = 0.5V (Note 4) 


V C c = Max 
V| = 0.4V (Note 5) 


Vcc = Max 
V| = 0.4V 


Vcc = Max, Vo = 2.4V 
V|h = Min, Vil = Max 


Vcc = Max, Vo = 0.4V 
Vih = Min, V|i_ = Max 




los 

Short Circuit 

Vcc = Max 

DM54 

-40 


Output Current 

(Note 2) 

DM74 

-40 

Icc 

Supply Current 

Vcc = Max (Note 3) 



1 

mA 

40 

fiA 

-40 

mA 

-1.6 

-1.6 


40 

ju.A 

-40 

ju-A 

-115 

mA 

-115 


85 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25“C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with the data inputs grounded and the output controls at 4.5V. 
Note 4: Both G inputs are at 2V. 

Note 5: Both G inputs are at 0.4V. 
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Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





Rl = 

4000 



Symbol 

Parameter 

C U = 

5 pF 

C L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 




16 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 




22 

ns 

tpZH 

Output Enable Time 
to High Level Output 




35 

ns 

tpZL 

Output Enable Time 
to Low Level Output 




37 

ns 

tpHZ 

Output Disable Time 
from High Level Output 


11 



ns 

tpLZ 

Output Disable Time 
from Low Level Output 


27 



ns 
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DM54368/DM74368 Hex TRI-STATE® Inverting Buffers 


General Description 

This device contains six independent gates each of which 
performs an inverting buffer function. The outputs have the 
TRI-STATE feature. When enabled, the outputs exhibit the 
low impedance characteristics of a standard TTL output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 


output transistors are turned off presenting a high-imped- 
ance state to the bus line. Thus the output will act neither as 
a significant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo- 
site logic levels, the disable time is shorter than the enable 
time of the outputs. 


Connection Diagram 

Dual-ln-Line Package 


Vcc G2 A6 Y6 A5 Y5 A4 Y4 


9 

jEjj 

n 

|HR| 

i 

IB 

a 

En 


G1 A1 Yi A2 Y2 A3 Y3 GND 


Order Number DM54368J or DM74368N 
See NS Package Number J16A or N16A 


TL/F/6573-1 


Function Table 


Y = A 


Inputs 

Output 

G 

A 

Y 

L 

L 

H 

L 

H 

L 

H 

X 

Hi-Z 


H = High Logic Level 
L = Low Logic Level 
X — Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54 - 55°C to + 1 25°C 

DM74 0°C to +70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The " Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54368 


Nom 


5 


DM74368 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Off-State Output Current 
with High Level Output 
Voltage Applied 


Off-State Output Current 
with Low Level Output 
Voltage Applied 


Short Circuit 
Output Current 


Supply Current 


: All typicals are at Vcc “ 5V, Ta = 25”C. 

: Not more than one output should be shorted at 
: Ice is measured with the data inputs grounded, 
: Both G inputs are at 2V. 

: Both G inputs are at 0.4V. 


Conditions 


Vcc = Min, l| = -12 mA 


Vcc — Min, Ioh = Max 
V|i_ = Max, Vih = Min 


Vcc = Min, Iol Max 
Vih = Min, V|i_ = Max 


Vcc = Max, V, = 5.5V 


Vcc = Max, V| = 2.4V 


V C c = Max 
V| = 0.5V (Note 4) 


Vcc = Max 
V| = 0.4V (Note 5) 


Vcc = Max 
V| = 0.4V 


Vcc = Max, Vo = 2.4V 
Vih = Min, V|i_ = Max 


Vcc = Max, Vo = 0.4V 
Vih = Min, V||_ = Max 


Vcc = Max 
(Note 2) 


Vcc = Max (Note 3) 


a time. 

and the output controls at 4.5V. 


Typ 

(Note 1) 


2.4 3.1 


Max Units 


DM54 

-40 

DM74 

-40 


1 

mA 

40 

yk 

-40 


-1.6 

mA 

-1.6 


40 

yk 

-40 

yk 

-115 


-115 


77 

mA 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 400ft 


Symbol 

Parameter 

tPLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpZH 

Output Enable Time to 
High Level Output 

tpZL 

Output Enable Time to 
Low Level Output 

tpHZ 

Output Disable Time from 
High Level Output 

tpLZ 

Output Disable Time from 
Low Level Output 


C L = 5 pF 


Cl = 50 pF 
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DM7123/DM8123 Quad 2-Input 
Data Selectors/Multiplexers 


General Description 

This device contains four 2-input multiplexers with common 
input select logic and common output disable circuitry. The 
DM71 23/81 23 provides TRI-STATE® outputs. When the 
enable/strobe input is at a low logic level, the outputs of all 
devices are conventional TTL. However, when the enable/ 
strobe input is raised to a high logic level, the outputs of the 
DM71 23/81 23 go to the high-impedance third state. This 
device provides the designer with TRI-STATE and/or low 
power pin/pin replacements for the popular 9322 and 
54/74157 multiplexers. 


Features 

■ Pin equivalents popular 9322 and 54/74157 
multiplexers 

■ Both conventional TTL and TRI-STATE outputs 
available 

■ Typical propagation delay 9.5 ns 

■ Typical power dissipation 200 mW 


Connection Diagram 


Dual-ln-Llne Package 


INPUTS INPUTS 

/ ' > OUTPUT r * > OUTPUT 

Vcc ENABLE A4 B4 Y4 A3 B3 Y3 



A1 B1 Y1 A2 B2 Y2 GNO 

' OUTPUT > OUTPUT 

INPUTS INPUTS 

Order Number DM7123J or DM8123N 
See NS Package Number J16A or N16A 


Function Table 


Enable Select 


Inputs 

A 

B 

L 

X 

H 

X 

X 

L 

X 

H 

X 

X 


Outputs 

Y 


L = Low Logic Level, H = High Logic Level 
X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings” are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

rellability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7 V parametric values defined in the "Electrical Characteristics” 

1 . v .. 5 5 w table are not guaranteed at the absolute maximum ratings. 

p 9 The "Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range //?e conditions for actual device operation. 

DM71 — 55°C to + 125°C 

DM81 0°C to +70°C 

Storage Temperature Range - 65°C to + 1 50° C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM7123 

DM8123 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

mm 

V| H 

High Level Input Voltage 

2 



2 


^1 

■Si 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-2 



-5.2 

mA 

>OL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc - Min, l| = — 12 mA 



-1.5 

V 

V OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|(_ = Max, Vih = Min 

DM71 

2.4 



V 

DM81 




V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 



0.4 

n 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

jaA 

l|L 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1.6 

mA 

l0ZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

Vcc = Max, Vo = 2.4 V 
Vih = Min, V|i_ = Max 



40 

p,A 

>OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

Vcc = Max, Vo = 0.4V 
Vih = Min, V|i_ = Max 



-40 

fiA 

>OS 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM71 

-30 


-70 

mA 

DM81 

-30 


-70 

<CC 

Supply Current 

Vcc = Max (Note 3) 


40 

51 

mA 

Note 1: All typicals are at Vcc - 5V, Ta = 25'C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ice is measured with the Inputs grounded, and all outputs open. 
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Switching Characteristics at Vcc = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 






r l = 

4000 



Symbol 

Parameter 

From (Input) 
To (Output) 

C L = 

5 pF 

c L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 



4 

15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 



5 

18 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 



5 

23 

ns 

{ PHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 



8 

24 

ns 

tpZH 

Output Enable Time to 
High Level Output 

Enable 
to Q 



9 

25 

ns 

*PZL 

Output Enable Time to 
Low Level Output 

Enable 

toQ 



10 

30 

ns 

tpHZ 

Output Disable Time from 
High Level Output 

Enable 

toQ 

4 

11 



ns 

tpLZ 

Output Disable Time from 
Low Level Output 

Enable 

toQ 

g 

27 



ns 


Logic Diagram 


B4 A4 B3 A3 B2 A2 B1 A1 



TL/F/6574-2 
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DM7130/DM8130 



National 

Semiconductor 

Corporation 


DM7130/DM8130 Magnitude Comparators 

General Description Features 

This device offers comparisons to determine equality be- ■ Typical propagation delay 21 ns 
tween two binary words. The DM7130/DM8130 compares ■ Typical power dissipation 240 mW 

two ten-bit words. A strobe override is provided. When the ■ Open-collector outputs for expansion 
strobe is taken to a high logic level, the output is forced to a 
high logic level. The device also features open collector out- 
puts for expansion. 


Connection Diagram 

Dual-ln-Llne Package 

OUTPUT 

Vcc A10 BIO A9 B9 A8 B8 A7 B7 A6 B6 Y 



A1 B1 A2 B2 A3 B3 A4 B4 A5 B5 STROBE GND 


TL/F/6575-1 

Order Number DM7130J or DM8130N 
See NS Package Number J24A or N24A 

Function Table 


Condition 

STROBE 

S 

Output 

Y 

A = B, A * B 

H 

H 

A = B 

L 

H 

A=^ B 

L 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM71 — 55°C to + 125°C 

DM81 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

VOH 

High Level Output Voltage 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM7130 






DM8130 







Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Parameter 

Conditions 

Input Clamp Voltage 

Vcc = Min, I| = -12 mA 

High Level Output 

Vcc = Min, V 0 = 5.5V 

Current 

Vih = Min 

Low Level Output 

Vcc — Min, Iol = Max 

Voltage 

V|i_ = Max 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 

High Level Input Current 

Vcc = Max, V, = 2.4V 

Low Level Input Current 

Vcc = Max, V| = 0.4V 

Supply Current 

Vcc = Max (Note 2) 



Switching Characteristics at Vcc = 5 V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe to 
Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Strobe to 
Output 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Ice is measured with all inputs grounded and all outputs open. 


R|_ = 400n,C L = 15 pF 


Min 
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DM7131/DM8131 


National 
Semiconductor 
Corporation 

DM7131/DM8131 6-Bit Unified Bus Comparator 

General Description 

The DM71 31 /DM81 31 compares two binary words of two- 
to-six bits in length and indicates matching (bit-for-bit) of the 
two words. Inputs for one word are 54/74 series-compatible 
TTL inputs, whereas those of the second word are high-im- 
pedance receivers driven by a terminated data bus. These 
bus inputs include 0.65V typical hysteresis, which provides 
1.4V noise immunity. The DM71 31 /DM81 31 has active pull- 
up outputs and goes to the low state upon equality. The 
device has an output latch which is strobe controlled. 

The trans fer of information to the output occurs when the 
STROBE input goes from a logic “1” to a logic “0” state. 

Inputs may be changed while the STROBE is at the logic 
“1” level, without affecting the state of the output. These 
devices are useful as address comparators in computer sys- 
tems utilizing unified data bus organization. 


Features 

■ Low bus input current 1 5 p.A typ 

■ High bus input noise immunity 1 ,4V typ 

■ Bus inputs comply with IEEE 488-1975 

■ TTL-compatible output 

■ Output latch provision 



Connection Diagram 

Dual-ln-Line Package 


Vcc 86 T6 B5 T5 B4 T4 OUTPUT 



B1 T1 B2 T2 B3 T3 STROBE GND 
(BUS INPUT) (TTL INPUT) 

TL/F/6576-1 

Order Number DM7131 J or DM8131N 
See NS Package Number J16A or N16A 

Function Table 



CTOHRC 

Output 


DM71/8131 

T = B,T# B 

H 

Qn - 1* 

T = B 

L 

L 

T* B 

L 

H 


•Latched in a previous state. 
H = High Logic Level. 

L = Low Logic Level. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM71 — 55°C to + 125°C 

DM81 0°C to +70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

Vt+ 

Positive-Going Input Threshold 
Voltage for Bus Inputs 
(Note 1) 

v t - 

Negative-Going Input Threshold 
Voltage for Bus Inputs 
(Note 1) 

Vih 

High Level Input Voltage for 
Strobe and TTL Inputs 

V|L 

Low Level Input Voltage for 
Strobe and TTL Inputs 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM7131 








Electrical Characteristics over recommended operating free air temperature range (unless otherwise i 


Vcc = Min, l| = —12 mA 


Vcc = Min, Ioh = Max 
V|l = Max, Vih = Min 


Vcc = Min, Iol = Max 
V|h = Min, Vil = Max 


Vcc = Max 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Bus Input 
Current 


Short Circuit 
Output Current 


Supply Current 


>CC 


Note 1: V C c = 5V 

Note 2: All typicals are at Vcc ” 5V, T A = 25'C. 

Note 3: Not more than one output should be shorted at a time. 

Note 4: Ice is measured with all inputs grounded and all outputs open. 


TTL 


Strobe 


TTL 


Strobe 


TTL 


Strobe 


Vcc = Max 


Vcc = OV 


DM71 


DM81 


Vcc = Max (Note 4) 


V| = 5.5V 


Vcc = Max 
V| = 2.4V 


Vcc = Max 
V| = 0.4V 


V| = 4 V 


Vcc = Max 
(Note 3) 



4-225 


DM7131/DM8131 




































































































































DM7131/DM8131 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

tPLH 

Propagation Delay Time 

TTL to 


Low to High Level Output 

Output 

fPHL 

Propagation Delay Time 

TTL to 


High to Low Level Output 

Output 

*PLH 

Propagation Delay Time 

Bus to 


Low to High Level Output 

Output 

fPHL 

Propagation Delay Time 

Bus to 


High to Low Level Output 

Output 

tpLH 

Propagation Delay Time 

Strobe to 


Low to High Level Output 

Output 

tpHL 

Propagation Delay Time 

Strobe to 


High to Low Level Output 

Output 



Logic Diagram 

DM71/8131 
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National 

Semiconductor 

Corporation 


DM7136/DM8136 6-Bit Unified Bus Comparator 
with Open-Collector Outputs 


General Description 

The DM7136/DM8136 compares two binary words of two- 
to-six bits in length and indicates matching (bit-for-bit) of the 
two words. Inputs for one word are 54/74 series-compatible 
TTL inputs, whereas those of the second word are high-im- 
pedance receivers driven by a terminated data bus. These 
bus inputs include 0.65V typical hysteresis which provides 
1.4V noise immunity. The DM7136/DM8136 has open-col- 
lector outputs which go to the high state upon equality and 
is expandable to n bits by collector-ORing. The device has 
an output latch which is strobe controlled. 

The trans fer of information to the output occurs when the 
STROBE input goes from a logic "I" to a l ogic “0” state. 
Inputs may be changed while the STROBE is at the logic 
“1” level, without affecting the state of the output. These 
devices are useful as address comparators in computer sys- 
tems utilizing unified data bus organization. 


Features 

■ Low bus input current 1 5 /xA typ 

■ High bus input noise immunity 1.4V typ 

■ Bus inputs comply with IEEE 488-1975 

■ TTL-compatible output 

■ Output latch provision 


Connection Diagram 

Dual-ln-Llne Package 


Vcc 86 Tfl 85 T5 B4 T4 OUTPUT 



(BUS INPUT) (TTL INPUT) 

TL/F/6577-1 

Order Number DM7136J or DM8136N 
See NS Package Number J16A or N16A 


Function Table 


Condition 


Output 

STROBE 

DM71/8136 

T = B,T# B 

H 

Qn-i* 

T = B 

L 

H 

B 

L 

L 


•Latched in previous state. 
H = High Logic Level 
L = Low Logic Level 
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DM7136/DM8136 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The “Absolute Maximum Ratings” are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the “ Electrical Characteristics" 

inm it Vnitann c cw ta ^ e are not guaranteed at the absolute maximum ratings. 

" , . The “Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range conditions for actual device operation. 

DM71 — 55°C to + 125°C 

DM81 0°C to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM7136 

DM8136 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

v cc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

Vt+ 

Positive-Going Input 
Threshold Voltage for 
Bus Inputs (Note 1) 

1.4 

1.75 

2 

1.45 

1.75 

1.95 

V 

Vt- 

Negative-Going Input 
Threshold Voltage for 
Bus Inputs (Note 1) 

0.9 

1.1 

1.35 

0.95 

1.1 

1.3 

V 

V|H 

High Level Input 
Voltage for TTL 
and Strobe Inputs 

2 



2 



V 

V|L 

Low Level Input 
Voltage for TTL 
and Strobe Inputs 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

■OL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

ICEX 

High Level Output 
Current 

V C c = Min, V 0 = 5.5V 
V||_ = Max, Vih = Min 



250 

jliA 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 




V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max 
V, = 5.5V 

TTL 



1 

mA 

Strobe 



2 

IlH 

High Level Input 
Current 

V C c = Max 
V| = 2.4V 

TTL 



40 

ji.A 

Strobe 



80 

IlL 

Low Level Input 
Current 

s> 

2 Ti- 
ll <=> 
o II 

O — 
> > 

TTL 



-1.6 

mA 

Strobe 



-2.4 

■in 

Bus Input Current 

> 

Ti- 

ll 

> 

Vcc = Max 


15 

50 

fiA 

> 

o 

II 

o 

£ 


1 

50 

Icc 

Supply Current 

Vcc = Max (Note 3) 


50 

74 

mA 

Note 1: Vcc = 5V. 

Note 2: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 3: Icc is measured with all inputs grounded and all outputs open. 
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Switching 

Characteristics atv cc = 

5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

Rl = 

c l = 

40on 
15 pF 

Units 



Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 

TTL to 
Output 


30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

TTL to 
Output 


30 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Bus to 
Output 


45 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Bus to 
Output 


45 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe to 
Output 


30 

ns 

IPHL 

Propagation Delay Time 
High to Low Level Output 

Strobe to 
Output 


30 

ns 


Logic Diagram 


DM71/8136 


B1 

T2 

B2 

T3 

B3 

T4 


B5 



Bus Receiver 
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DM7160/DM8160 



National 

Semiconductor 

Corporation 


DM7160/DM8160 Magnitude Comparators 


General Description 

This device offers comparisons to determine equality be- 
tween two binary words. The DM7160/DM8160 compares 
two six-bit words. A strobe override is provided. When the 
strobe is taken to a high logic level, the output is forced to a 
high logic level. The device also features open-collector out- 
puts for expansion. 


Features 

■ Typical propagation delay 21 ns 

■ Typical power dissipation 205 mW 

■ Open-collector outputs for expansion 


Connection Diagram 

Dual-In-Line Package 


OUTPUT 

Vcc A6 B6 AS BS A4 B4 Y 



Order Number DM7160J or DM8160N 
See NS Package Number J16A or N16A 


Function Table 


Condition 

STROBE 

S 

Output 

Y 

A = B, A # B 

H 

H 

A = B 

L 

H 

A ^ B 

L 

L 


H = High Logic Level 
L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

In t voltaae 5 5V ta ^ 9 are not 9 uaranteec ^ at ^e absolute maximum ratings. 

p . ' The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range //je conditions for actual device operation. 

DM71 -55°C to + 125°C 

DM81 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM7160 

DM8160 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 


Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

VOH 

High Level Output Voltage 



5.5 



5.5 

V 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

v. 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

>CEX 

High Level Output 
Current 

Vcc = Min, V 0 = 5.5V 
V||_ = Max 



100 

jliA 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min 


1 

m 

V 

l| 

Input Current @ Max 
Input Voltage 

V cc = Max, V|= 5.5V 



i 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4V 



40 

pA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

>cc 

Supply Current 

Vcc = Max (Note 2) 


41 

60 

mA 

Switching Characteristics atVcc = 5VandTA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R|_ = 400n, C L = 15 pF 

Units 

Min 

Max 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 


25 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 


40 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe to 
Output 


18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe to 
Output 


30 

ns 

Note 1: All typicals are at Vcc = 5V, T A = 25”C. 

Note 2: Ice is measured with all inputs grounded and all outputs open. 
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DM7556/DM8556 


National 

Semiconductor 

Corporation 



DM7556/DM8556 TRI-STATE® Programmable 
Binary Counters 


General Description 

These circuits are synchronous, edge-sensitive, fully-pro- 
grammable 4-bit counters. The counters feature both con- 
ventional totem-pole and TRI-STATE outputs; such that 
when the outputs are in the high impedance mode, they can 
be used to enter data from the bus lines. In addition, the 
clear input operates completely independent of all other in- 
puts. During the programming operation, data is loaded into 
the flip-flops on the positive-going edge of the clock pulse. 
To facilitate cascading of these counters, the MAX COUNT 
output can be tied directly into the count enable input of the 
next counter. 


Features 

■ Typical clock frequency 35 MHz 

■ TRI-STATE outputs 

■ Fully independent clear 

■ Synchronous loading 

■ Cascading circuitry provided internally 


Connection Diagram 

Dual-ln-Llne Package 

MAX 

Vcc COURT l/Oo l/Oc OO I/Ob I/Oa CLOCK 



Order Number DM7556J or DM8556N 
See NS Package Number J16A or N16A 


Function Table 


Control Inputs 

I/O Ports 

Active Outputs 

LOAD 

m 

CLK 


Reset 

l/0 A 

l/0 B 

l/O c 

l/0 D 

Qa 

Qb 

Qc 

Qd 

mm 

X 

D 

n 

EM 

L 

L 

L 

L 

L 

L 

L 

L 

H 

X 

IS 

Q 

its 

Z 

Z 

Z 

z 

L 

L 

L 

L 

mm 

X 

H 

H 

mm 

Qao 

Qbo 

Qco 

Qdo 

Qao 

Qbo 

Qco 

Qdo 

u 

X 

H 

D 

EM 

z 

z 

z 

z 

Qao 

Qbo 

Qco 

Qdo 

n 

H 

H 

H 

'MM 

a 

b 

c 

d 

A 

B 

C 

D 

H 

L 

H 

H 

■9 


COUNT 



COUNT 


H 

L 

H 

H 

EM 

Z 

Z 

z 

Z 


COUNT 



The I/O pins are used as inputs when they are TRUST ATED, and the LOAD input is Low. They are outputs and active 
when LOAD input is High and OD is Low. 

H = High Level (Steady State) 

L = Low Level (Steady State) 

X = Don’t Care including transitions 

a, b, c, d = The level of the steady state input at inputs A, B, C, D respectively 

Q ao , Qgo, Qqo. Qdo = The level of Qa. Qb. Qc, Qo respectively, before the indicated steady state input conditions 
were established. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM75 — 55°C to + 125°C 

DM85 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM7556 

DM8556 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-2 



-5.2 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 1) 

0 


25 

0 


25 

MHz 

tw 

Pulse Width 
(Note 1) 

Clock 

25 



25 



ns 

Clear 

20 



20 



Load 

30 



30 



ICE 

Count Enable 
Time (Note 1) 

Setup 

30 



30 



ns 

Hold 

-10 



-10 



tSETUP(l) 

Setup Time High 
Logic Level (Note 1) 

Data 

25 



25 



ns 

Load 

30 



30 



tHOLD(l) 

Hold Time High 
Logic Level (Note 1) 

Data 

5 



5 



ns 

Load 

-10 



-10 



tSETUP(O) 

Setup Time Low 
Logic Level (Note 1) 

Data 

30 



30 



ns 

Load 

25 



25 



tHOLD(O) 

Hold Time Low 
Logic Level (Note 1) 

Data 

5 



5 



ns 

Load 

-10 



-10 



t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: T A = 25"C and V C c = 5V. 
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Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, t| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max, Vih = Min 

2.4 



V 

VOL 

Low Level Output 
Voltage 

Vcc Min, Iol = Max 
Vih = Min, V||_ = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

V CC = Max, V, = 2.4V 



40 

jxA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

>OZH 

Off-State Output Current with 
High Level Output 
Voltage Applied 

V C c = Max, V 0 = 2.4V 
Vih = Min, Vil = Max 



40 

juA 

l0ZL 

Off-State Output Current with 
Low Level Output 
Voltage Applied 

Vcc ~ Max, Vo = 0.4V 
Vih = Min, V|i_ = Max 



-40 

juA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM75 

-25 


-70 


DM85 

-25 


-70 


>CC 

Supply Current 

V C c = Max 


75 

100 

mA 

Not# 1: All typicals are at Vcc “ 5V, Ta = 25"C. 

Note 2: Not more than one output should be shorted at a time. 

Switching Characteristics atVcc = 5VandTA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

r l = 40on 

Units 

C L = 5 pF 

Cl = 50 pF 

Min 

Max 

Min 

Max 

f MAX 

Maximum Clock Frequency 




25 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 




22 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 




44 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
MAX-CNT 




33 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
MAX-CNT 




33 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Reset to 
Output 




44 

ns 

tpZH 

Output Enable Time 
to High Level Output 

Output 
Disable to Q 




20 

ns 

tpZL 

Output Enable Time 
to Low Level Output 

Output 
Disable to Q 




20 

ns 

tpHZ 

Output Disable Time 
from High Level Output 

Output 
Disable to Q 


12 



ns 

IPLZ 

Output Disable Time 
from Low Level Output 

Output 
Disable to Q 


20 



ns 
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Logic Diagram 



DM7556/DM8556 




Sequence 

(1) Clear to zero. 

(2) Load binary five. 

(3) Count six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, zero. 

(4) Disable TRI-STATE outputs. 

(5) Disable counter. 

(6) Count to one. 
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National 

Semiconductor 

Corporation 


DM7875A/DM8875A, DM7875B/DM8875B TRI-STATE® 
4-Bit Parallel Binary Multipliers 


General Description 

These circuits are capable of multiplying together two 4-bit 
binary numbers when used together in pairs. The 
DM7875A/8875A provides the most significant four bits, 
and the DM7875B/8875B provides the least significant four 
bits. Since the largest number that can be obtained by multi- 
plying two 4-bit numbers is 225 (15 x 15), the eight output 
pins (four from each package) are sufficient to produce this 
number. Both the multiplier and the multiplicand must be 
connected to the eight input pins of each device. These 
devices are pin compatible with the SN54284/74284, and 
SN54285/74285; but have the advantage that these circuits 
provide either standard totem-pole TTL or TRI-STATE out- 
puts. A gated two-input strobe control is provided. When 
either one, or both, of the strobe inputs is raised to a high 
logic level the outputs are forced into the high-impedance 
state. Thus, multiple devices may be connected to a com- 
mon bus line. 


Features 

■ Pin compatible replacements for 

SN54284/74284 (DM7875A/8875A) 
SN54285/74285 (DM7875B/8875B) 

■ TRI-STATE outputs 

■ Typical propagation delay 35 ns 



Y3 


Y2 Y1 X4 XI X2 X3 GND 

TL/F/6592-1 

Order Number DM7875AJ, DM7875BJ, 
DM8875AN or DM8875BN 


See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM78 -55^10 +125°C 

DM88 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM7875A 

DM8875A 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

Si 

V|H 

High Level Input Voltage 

2 



2 




Vil 

Low Level Input Voltage 



0.8 



0.8 

33 

>OH 

High Level Output Current 



-2 



-5.2 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


DM78/8875A Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V, 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V| L = Max, Vih = Min 

2.4 



V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, Vil - Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

ju.A 

IlL 

Low Level Input Current 

Vcc = Max, V, = 0.4V 



-1 

mA 

l0ZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

Vcc = Max, Vo 2.4V 
V|h = Min, V|(_ = Max 



40 


■OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

Vcc = Max, Vo = 0.4V 
V|h = Min, V|t_ = Max 



-40 

/xA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM78 

-20 


-70 

mA 

DM88 

-20 


-70 

>CC 

Supply Current 

V C c = Max 


75 

110 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25’C. 

Note 2: Not more than one output should be shorted at a time. 
Note 3: Ice is measured with all inputs grounded. 
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DM7875A/DM8875A/DM7875B/DM8875B 


DM78/8875A Switching Characteristics 


at V<x = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

R u = 400ft 

Units 

C L = 5 pF 

Cl = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 




60 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 




60 

ns 

tpZH 

Output Enable Time 
to High Level Output 




30 

ns 

tpZL 

Output Enable Time 
to Low Level Output 




30 

ns 

l PHZ 

Output Disable Time 
from High Level Output 


30 



ns 

tpLZ 

Output Disable Time 
from Low Level Output 


30 



ns 


Recommended Operating Conditions 


Symbol 

Parameter 

DM7875B 

DM8875B 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

n| 

V|H 

High Level Input Voltage 

2 



2 



S3 

V| L 

Low Level Input Voltage 



0.8 



0.8 

S3 

•oh 

High Level Output Current 



-2 



-5.2 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 
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DM78/8875B Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

v OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max, V|h = Min 

2.4 



V 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, Vil = Max 




a 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 

■ 


1 

mA 

IlH 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

)nA 

l|L 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-1 

mA 

!0ZH 

Off-State Output Current 
with High Level Output 
Voltage Applied 

V C c = Max, V 0 = 2.4V 
V|h = Min, Vil = Max 



40 

/xA 

•OZL 

Off-State Output Current 
with Low Level Output 
Voltage Applied 

V cc = Max, V 0 = 0.4V 
Vih = Min, V||_ = Max 



-40 

fiA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM78 

-20 


-70 

mA 

DM88 

-20 


-70 

>CC 

Supply Current 

Vcc = Max (Note 3) 


75 

110 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25 <, C. 

Note 2: Not more than one output should be shorted at a time. 
Note 3: Ice is measured with all inputs grounded. 


DM78/8875B Switching Characteristics 

at Vcc = 5V and T a = 25°C (See Section 1 for Test Waveforms and Output Load) 





r l = 

40on 



Symbol 

Parameter 

C L = 

5 pF 

c L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tpLH 

Propagation Delay Time 
Low to High Level Output 




60 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 




60 

ns 

fpZH 

Output Enable Time 
to High Level Output 




30 

ns 

tpZL 

Output Enable Time 
to Low Level Output 




30 

ns 

tPHZ 

Output Disable Time 
from High Level Output 


30 



ns 

IPLZ 

Output Disable Time 
from Low Level Output 


30 



ns 
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DM7875A/DM8875A/DM7875B/DM8875B 


Typical Application 


X4— MOST SIGNIFICANT BIT 
X3 


XI— LEAST SIGNIFICANT BIT 


Y4— MOST SIGNIFICANT BIT 
Y3 


Y1— LEAST SIGNIFICANT BIT 



Y4 P4 

Y3 

Y2 

Y1 , P3 

DM7875B/ 

X4 DM8875B „ 
X3 P2 

X2 
XI 


LEAST 

PI SIGNIFICANT 

I BIT 


Switching Time Waveforms 

STROBE 


*ZL & *ZH 


nr 

^ZH f* — 



Input Pulses: t r = t| £ 10 ns, f = 1 MHz 



ACTUAL "0" 
VOLTAGE 


ACTUAL "1" 
VOLTAGE 


TL/F/6592-4 

*LZ & *HZ 

/Tsv 
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Corporation 


DM8898/DM8899 TRI-STATE® 

BCD to Binary/Binary to BCD Converters 

General Description 


These circuits are the TRI-STATE versions of the popular 
BCD to binary and binary to BCD converters, DM74184 and 
DM741 85A respectively. They are derived from the 256-bit 
ROM, DM8598. Emitter connections are made to provide 
direct read out of converted codes at outputs Y8 through 
Y1, as shown in the truth tables. Both converters compre- 
hend the fact that the least significant bits (LSB) of the bina- 
ry and BCD codes are logically equal, and in each case the 
LSB bypasses the converter. Thus a 6-bit converter is pro- 
duced in each case, and both devices are cascadable. 

An overriding enable input is provided on each converter 
which, when taken high, inhibits the function, causing all 
outputs to go into the high-impedance state. For this rea- 
son, and to minimize power consumption, unused outputs 
Y7 and Y8 of the 185A and all “don’t care” conditions of the 
184 are programmed high. 

DM8898 BCD-TO-BINARY CONVERTERS 

The 6-bit BCD-to-binary function of the DM8898 is analo- 
gous to the algorithm: 

a. Shift BCD number right one bit and examine each dec- 
ade. Subtract three from each 4-bit decade containing a 
binary value greater than seven. 


b. Shift right, examine, and correct after each shift until the 
least significant decade contains a number smaller than 
eight and all other converted decades contain zeros. 

In addition to BCD-to-binary conversion, the DM8898 is pro- 
grammed to generate BCD 9’s complement or BCD 10’s 
complement. In each case, one bit of the complement code 
is logically equal to one of the BCD bits; therefore, these 
complements can be produced on three lines. As outputs 
Y6, Y7 and Y8 are not required in the BCD-to-binary conver- 
sion, they are utilized to provide these complement codes 
as specified in the function table when the devices are con- 
nected as shown. 

DM8899A BINARY-TO-BCD CONVERTERS 

The function performed by these 6-bit binary-to-BCD con- 
verters is analogous to the algorithm: 

a. Examine the three most significant bits. If the sum is 
greater than four, add three and shift left one bit. 

b. Examine each BCD decade. If the sum is greater than 
four, add three and shift left one bit. 

c. Repeat step b until the least-significant binary bit is in the 
least-significant BCD location. 

Features 

■ TRI-STATE versions of DM74184, DM741 85A 

■ Typical propagation delay 30 ns 


Connection Diagram 


Dual-ln-Llne Package 


BINARY SELECT 


ENABLE 
V CC G 



Order Number DM8898N or DM8899N 
See NS Package Number N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM88 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

i DM8898 | 

Units 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.75 

5 

5.25 

V 

V| H 

High Level Input Voltage 

2 



V 

V| L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-5.2 

mA 

lOL 

Low Level Output Current 



12 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

°C 


DM8898 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = - 1 2 mA 



-1.5 

mm 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max, V|h = Min 

2.4 



mm 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V|i_ = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

ju,A 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4V 



-1.6 

mA 

bZH 

Off-State Output Current 
with High Level 
Output Voltage Applied 

Vcc = Max, Vo = 2.4V 
V|h = Min, V|i_ = Max 



40 

fiA 

l0ZL 

Off-State Output Current 
with Low Level 
Output Voltage Applied 

Vcc = Max, Vq ; 0.4V 
V|h = Min, V||_ = Max 



-40 

/xA 

tas 

Short Circuit Output Current 

Vcc = Max (Note 2) 

-20 


-70 

mA 

!CC 

Supply Current 

Vcc = Max 


70 

99 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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DM8898 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 





r l = 

400ft 



Symbol 

Parameter 

C L = 

5 pF 

C L = 

50 pF 

Units 



Min 

Max 

Min 

Max 


tPLH 

Propagation Delay Time 
Low to High Level Output 




50 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 




50 

ns 

tpZH 

Output Enable Time 
to High Level Output 




25 

ns 

tpZL 

Output Enable Time 
to Low Level Output 




40 

ns 

tpHZ 

Output Disable Time 
from High Level Output 


20 



ns 

tpLZ 

Output Disable Time 
from Low Level Output 


36 



ns 


Recommended Operating Conditions 


Symbol 

Parameter 

DM8899 

Units 

Min 

Norn 

Max 

V CC 

Supply Voltage 

4.75 

5.0 

5.25 

V 

V|H 

High Level Input Voltage 

2 



V 

V| L 

Low Level Input Voltage 



0.8 

V 

lOH 

High Level Output Current 



-5.2 

mA 

l<DL 

Low Level Output Current 



12 

mA 

Ta 

Free Air Operating Temperature 

0 


70 

°C 
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DM8898/DM8899 


DM8899 Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, h = -12 mA 



-1.5 

— 1 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, Vih = Min 

2.4 



S 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|i_ = Max 



0.4 

B 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.4V 



40 

juA 

IlL 

Low Level Input Current 

V C c = Max, V, = 0.4V 



-1.6 

mA 

Iozh 

Off-State Output Current 
with High Level 
Output Voltage Applied 

Vcc = Max, V 0 = 2.4V 
Vih = Min, V|i_ = Max 



40 

ju.A 

lOZL 

Off-State Output Current 
with Low Level 
Output Voltage Applied 

Vcc = Max, Vo = 0.4V 
Vih = Min, Vil = Max 



-40 

p,A 

los 

Short Circuit Output Current 

V C c = Max (Note 2) 

-20 


-70 

mA 

icc 

Supply Current 

Vcc “ Max 


70 

99 

mA 


DM8899 Switching Characteristics 

at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

r l = 40on 

Units 

u. 

Q. 

to 

II 

-1 

O 

C L = 50 pF 

Min 

Max 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 




50 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 




50 

ns 

IpZH 

Output Enable Time 
to High Level Output 




25 

ns 

IPZL 

Output Enable Time 
to Low Level Output 




40 

ns 

IPHZ 

Output Disable Time 
from High Level Output 


20 



ns 

IpLZ 

Output Disable Time 
from Low Level Output 


36 



ns 


Note 1: All typicals are at Vcc = 5V, T* = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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Function Tables 

BCD-to-Blnary Converter BCD 9’s or BCD 10’s Complement Converter 


BCD 

Words 

Inputs 
(See Note A) 

Outputs 
(See Note B) 

E 

D 

c 

B 

A 

• 

Y5 

Y4 

Y3 

Y2 

Y1 

0 

1 

L 

L 

L 

L 

L 


L 

L 

L 

L 

L 

2 

3 

L 

L 

L 

L 

H 


L 

L 

L 

L 

H 

4 

5 

L 

L 

L 

H 

L 


L 

L 

L 

H 

L 

6 

7 

L 

L 

L 

H 

H 


L 

L 

L 

H 

H 

8 

9 

L 

L 

H 

L 

L 


L 

L 

H 

L 

L 


11 

L 

H 

L 

L 

L 


L 

L 

H 

L 

H 

I 

-mm 

L 

H 

L 

L 

H 


L 

L 

H 

H 

L 



L 

H 

L 

H 

L 


L 

L 

H 

H 

H 



L 

H 

L 

H 

H 


L 

H 

L 

L 

L 

9S 


L 

H 

H 

L 

L 


L 

H 

L 

L 

H 

20 

21 

H 

L 

L 

L 

L 


L 

H 

L 

H 

L 

22 

23 

H 

L 

L 

L 

H 


L 

H 

L 

H 

H 

24 

25 

H 

L 

L 

H 

L 


L 

H 

H 

L 

L 

26 

27 

H 

L 

L 

H 

H 


L 

H 

H 

L 

H 

28 

29 

H 

L 

H 

L 

L 


L 

H 

H 

H 

L 

30 

31 

H 

H 

L 

L 

L 


L 

H 

H 

H 

H 

32 

33 

H 

H 

L 

L 

H 


H 

L 

L 

L 

L 

34 

35 

H 

H 

L 

H 

L 


H 

L 

L 

L 

H 

36 

37 

H 

H 

L 

H 

H 


H 

L 

L 

H 

L 

38 

39 

H 

H 

H 

L 

L 


H 

L 

L 

H 

H 

Any 

X 

X 

X 

X 

X 

3 

Z 

Z 

Z 

Z 

Z 


BCD 

Word 

Inputs 
(See Note C) 

Outputs 
(See Note D) 

Et 

D 

C 

B 

A 

G 

Y8 

Y7 

Y6 

0 

n 

n 

n 

m 

H 

n 

H 

L 

H 

1 

B 

n 

B 

B 

B 

n 

H 

L 

L 

D 

n 

n 

B 

B 

B 


L 

H 

H 

■ 

n 

H 

B 

B 

9 

n 

L 

H 

L 

mm 


a 

B 

B 

fl 

H 

L 

H 

H 

5 

n 

n 

B 

B 

n 

n 

B 

n 

B 

6 

is 

H 

B 

B 

B 

H 

B 

mm 

B 

7 

n 


B 

B 

c 

n 

n 

n 

H 

8 

n 


B 

B 

B 

n 

B 

n 

B 

9 

B 


B 

B 

9 

H 

B 

■9 

a 

0 

H 

n 

n 

B 

B 

B 

L 

L 

L 

1 

H 

H 

B 

B 


B 

H 

L 

L 

KB 

H 

H 

B 

B 

B 

B 

H 

L 

L 

I *'!■ 

H 

H 

B 

B 

9 

B 

L 

H 

H 

H 

H 

H 

B 

B 

B 

B 

L 

H 

H 

5 

H 

L 

H 

L 

H 

B 

B 

mm 

n 

6 

H 

L 

H 

H 

L 

B 

B 

IB 

B 

7 

H 

L 

H 

H 

H 

B 

B 


B 

8 

H 

H 

L 

L 

L 

B 

B 

n 

n 

9 

H 

H 

L 

L 

H 

B 

B 

■9 

B 

Any 

X 

X 

X 

X 

X 


z 

z 



H = High Level, L = Low Level, Z = High Impedance 

Note A: Input conditions other than those shown produce highs at outputs Y1 through Y5. 

Note B: Outputs Y6, Y7, and Y8 are not used for BCD-to-binary conversion. 

Note C: Input conditions other than those shown produce highs at outputs Y6, Y7, and Y8. 

Note D: Outputs Y1 through Y5 are not used for BCD 9’s or BCD 10's complement conversion. 

TWhen these devices are used as complement converters, input E is used as a mode control. With this input low, the BCD 9’s complement is generated; when it is 
high, the BCD 10’s complement is generated. 


6-Bit Converter 

MSD LSD 


B 

1 

ADC 

1 1 1 

B 

1 

E 

D C B 

A 


8898 


Y5 

Y4 Y3 Y2 

Y1 


TTTTT 1 

25 2** 2^ 2^ 2^ 2^ 

6-BIT BINARY OUTPUT 

TL/F/6593-2 


BCD 9’s 

Complement Converter 
BCD 


> *» > 
D C B A 



TL/F/6593-3 


BCD 10’s 

Complement Converter 

BCD 


5V D C B A 



BCD 10’s COMPLEMENT 

TL/F/6593-4 
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Function Tables (Continued) 


Binary 

Words 

Inputs 

Outputs 

E 

Binary Select 
D C B 

A 

Enable 

G 

Y8 

Y7 

Y6 

Y5 

Y4 

Y3 

Y2 

Y1 

0 

1 

n 

n 

■a 

mm 

n 


H 

H 

L 

L 

L 

L 

L 

L 

2 

3 

B 

B 

u 


B 


H 

H 

L 

L 

L 

L 

L 

H 

4 

5 

n 

B 

■a 


B 


H 

H 

L 

L 

L 

L 

H 

L 

6 

7 

B 

B 

■a 


B 


H 

H 

L 

L 

L 

L 

H 

H 

8 

9 

n 

n 


n 

n 

■ 

H 

H 

L 

L 

L 

H 

L 

L 

10 

11 

B 

B 



B 

1" 

H 

H 

L 

L 

H 

L 

L 

L 

12 

13 

n 

B 



B 


H 

H 

L 

L 

H 

L 

L 

H 

14 

15 

B 

B 



B 


H 

H 

L 

L 

H 

L 

H 

L 

16 

17 

n 


■a 

mm 

D 

■ 

H 

H 

L 

L 

H 

L 

H 

H 

18 

19 

b 


■a 


B 


H 

H 

L 

L 

H 

H 

L 

L 

20 

21 

B 


■a 


B 


H 

H 

L 

H 

L 

L 

L 

L 

22 

23 

B 


■a 


B 


H 

H 

L 

H 

L 

L 

L 

H 

24 

25 

n 



mm 

n 


H 

H 

L 

H 

L 

L 

H 

L 

26 

27 

B 




B 


H 

H 

L 

H 

L 

L 

H 

H 

28 

29 

B 




B 

Jl 

H 

H 

L 

H 

L 

H 

L 

L 

30 

31 

B 




B 


H 

H 

L 

H 

H 

L 

L 

L 

32 

33 

H 

n 

■a 

n 

n 


H 

H 

L 

H 

H 

L 

L 

H 

34 

35 

H 

B 

■a 


B 


H 

H 

L 

H 

H 

L 

H 

L 

36 

37 

H 

B 

■a 


B 


H 

H 

L 

H 

H 

L 

H 

H 

38 

39 

H 

B 

■a 


B 


H 

H 

L 

H 

H 

H 

L 

L 

40 

41 

H 

n 


mm 

n 

IS 

H 

H 

H 

L 

L 

L 

L 

L 

42 

43 

H 

B 



B 


H 

H 

H 

L 

L 

L 

L 

H 

44 

45 

H 

B 



B 


H 

H 

H 

L 

L 

L 

H 

L 

46 

47 

H 

B 



B 


H 

H 

H 

L 

L 

L 

H 

H 

48 

49 

H 

H 

n 

n 

n 

■ 

H 

H 

H 

L 

L 

H 

L 

L 

50 

51 

H 

H 

u 


B 


H 

H 

H 

L 

H 

L 

L 

L 

52 

53 

H 

H 

n 


B 


H 

H 

H 

L 

H 

L 

L 

H 

54 

55 

H 

H 

■a 


B 


H 

H 

H 

L 

H 

L 

H 

L 

56 

57 

H 

H 

H 

L 

L 


H 

H 

H 

L 

H 

L 

H 

H 

58 

59 

H 

H 

H 

L 

H 

■ 

H 

H 

H 

L 

H 

H 

L 

L 

60 

61 

H 

H 

H 

H 

L 


H 

H 

H 

H 

L 

L 

L 

L 

62 

63 

H 

H 

H 

H 

H 


H 

H 

H 

H 

L 

L 

L 

H 

All 

X 

X 

X 

X 

X 

H 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 


H = High Level, L = Low Level, X = Don't Care, Z ” High Impedance 


6-Blt Converter 
6-bit 

BINARY INPUT 

< ■ ■ * — ■ " \ 
25 2 * 2 3 2 2 2 1 2 ° 



E D C B A 
8899 

Y5 Y4 Y3 Y2 Y1 


III H l 

B A D C B A 

» '*■ . 

MSD LSD 

6-BIT BCD OUTPUT 

TL/F/6593-5 
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DM9002C Quad 2-Input NAND 

General Description 

The DM9002C device is designed to be used in existing 
systems as replacements for Fairchild 9000-type circuits. 
The DM9002C circuit offers several significant advantages 
over 9000 type circuits, some of which are: 

■ Input clamp diodes 

■ Output short-circuit current specified to guarantee the 
high-level impedance. 

■ Power-dissipation of DM9002C circuit is in most cases 
lower than that for the equivalent 9002 type. 


Gates 


The DM9002C circuit is characterized for operation over the 
industrial temperature range of 0°C to 75°C. 

For the new designs, the 54/74 families of TTL circuits offer 
the industry’s broadest choice of high-performance digital 
circuits. Series 54/74 pin-for-pin equivalent is available for 
the following SSI type: 

DM9000C Series Equivalent Series 74 

DM9002C DM7400 



Connection Diagrams 

Dual-ln-Line Package 

Vcc B4 A4 Y4 B3 A3 Y3 



A1 B1 Y 1 A2 B2 Y2 GND 

TL/F/6594-1 

Order Number DM9002CN 
See NS Package Number N14A 
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DM9002C 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 0°C to + 75°C 
Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


DM9002C 

Units 



Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.75 

5 

5.25 

V 

V| H 

High Level Input 

o 

6 

1.9 





Voltage 

25°C 

1.8 



V 



75°C 

1.6 




V| L 

Low Level Input Voltage 



0.85 

V 

lOH 

High Level Output Current 



-1.2 

mA 

lOL 

Low Level Output Current 



50 

mA 

Ta 

Free Air Operating Temperature 

0 


75 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 


VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ = Max 

2.4 




VoL 

Low Level Output 
Voltage 

Vcc ~ Maw, Iol = 16 mA 
Vih = Min 



0.45 

■ 

Iol = 14.1 mA, Vcc = Min 



0.45 

IlH 

High Level Input 
Current 

Vcc = Max, V| = 4.5V 
Other Input at 0 V 



60 

juA 

IlL 

Low Level Input 
Current 

V| = 4.5V 

V C c = 5.25V 



-1.6 

mA 

V C c = 4.75V 



-1.41 

los 

Short Circuit 
Output Current 

V C c = Max (Note 2) 

-18 


-55 

mA 

ICCH 

Supply Current with 
Outputs High 

> 

in 

II 

o 

o 

> 



1.7 

mA 

'CCL 

Supply Current with 
Outputs Low 

< 

o 

o 

II 

(71 

< 



6.1 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 


Parameter 


Conditions 


Min 


Typ 


Max 


Units 


tPLH 


Propagation Delay Time 
Low to High Level Output 


C L = 15 pF 
R l = 400n 


13 


tPHL 


Propagation Delay Time 
High to Low Level Output 


15 


Not# 1: All typicals are at Vcc = 5V, Ta = 25*C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM9024/DM8024 Dual J-K Flip-Flops with 
Preset and Clear 


General Description 

The DM9024 series device is designed to be used in exist- 
ing systems as replacements for Fairchild 9000-type cir- 
cuits. These DM9024 circuits offer several significant ad- 
vantages over 9024 type circuits, some of which are: 

■ Input clamp diodes 

■ Output short-circuit current specified to guarantee the 
high-level impedance. 


The DM9024 circuit is characterized for operation over the 
industrial temperature range of 0°C to 75°C. 

For the new designs, the 54/74 families of TTL circuits offer 
the industry’s broadest choice of high-performance digital 
circuits. Series 54/74 pin-for-pin equivalents are available 
for the following SSI types: 

DM9000 Series Equivalent Series 74 

DM9024 DM74109 


Connection Diagram 


Dual-In-Line Package 

V C C CLR 2 J2 K2 CLK 2 PR 2 Q2 Q2 



CLR 1 J1 K1 CLK 1 PR 1 Q1 Q1 GND 


TL/F/6599-1 

Order Number DM9024J or DM8024N 
See NS Package Number J16A or N16A 

Function Table 


24 


Inputs 

Outputs 

Preset 

Clear 

Clock 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

r 

L 

L 

L 

H 

H 

H 

r 

H 

L 

TOGGLE 

H 

H 

t 

L 

H 

Qo 

Qo 

H 

H 

T 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Qo 

Qo 


H = High Level (Steady State), L = Low Level (Steady State). 

X = Don’t Care 

T = Transition from low to high level 

Qo = The level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on each active transition of the clock. 

•This configuration is nonstable. That is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM90 -55°C to + 125°C 

DM80 0°C to +70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


DM9024 

DM8024 

Units 



Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

4.75 

5.0 

5.25 

V 

V|H 

High Level Input 

Ta = Min 

2.0 



1.9 





Voltage 

T a = 25°C 

1.7 



1.8 



V 



T a = Max 

1.4 



1.6 




V| L 

Low Level Input Voltage 



0.9 



0.85 

V 

'OH 

High Level Output Current 



-1.2 



-1.2 

mA 

'OL 

Low Level Output Current 



12.4 



14.1 

mA 

fCLK 

Clock Frequency (Note 2) 

0 

40 

30 

0 

40 

30 

MHz 

tw 

Pulse Width 

Clock High 

20 



20 





(Note 2) 

Clock Low 

20 



20 



ns 



PR, CLR Low 

20 



20 




tsu 

Setup Time (Notes 1 & 2) 

15f 



15 T 



ns 

Th 

Hold Time (Notes 1 & 2) 

iot 



lot 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


75 

“C 


Note 1: The symbol ( f ) indicates rising edge of clock pulse is used for reference. 


Note 2: T a = 25°C and V cc = 5V. 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh 1 Max 
V|l = Max, V|n = Min 

2.4 



V 

VOL 

Low Level Output 
Voltage 

Vcc = Min 
l()L = Max 
V|l = Max 
V|h = Min 

DM90 



0.4 

V 

DM80 



0.45 

lot = 16 mA 
V C c = Max 

DM90 



0.4 

DM80 



0.45 

IlH 

High Level Input 
Current 

Vcc = Max 
V| = 4.5V 
Other Inputs 
at Ground 

J, K 



60 

p,A 

Clock 



120 

Preset 



120 

Clear 



240 
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Electrical Characteristics 

over recommended operating free air temperature range (unless otherwise noted) (Continued) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

l|L 

Low Level Input 
Current 

Vcc = Max 
V| = 0.40V (DM90) 
V| = 0.45V (DM80) 
Other Inputs 
at 4.5V 

J, K 



-1.6 

mA 

Clock 



-3.2 

Preset 



-3.2 

Clear 



-4.8 

Vcc = Min 
V| = 0.40V (DM90) 
Other Inputs 
at 4.5V 

J, K 



-1.24 

Clock 



-2.48 

Preset 



-2.48 

Clear 



-3.72 

Vcc = Min 
V| = 0.40V (DM80) 
Other Inputs 
at 4.5V 

J, K 



-1.41 

Clock 



-2.82 

Preset 



-2.82 

Clear 



-4.23 

'OS 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM90 

-30 


-85 

mA 

DM80 

-30 


-85 

!CC 

Supply Current 

Vcc = Max (Note 3) 



28 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Ice is measured with all inputs open, first with PRESET at 4.5V and all other inputs grounded, then with CLEAR at 4.5V and all other inputs grounded. 


Switching Characteristics at V C c = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 400n,C u = 15 pF 

Units 

Min 

Max 

f MAX 

Maximum Clock Frequency 


30 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Preset 

toQ 


14 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Preset to 
Q 


29 

ns 

{ PLH 

Propagation Delay Time 
Low to High Level Output 

Clear to 
Q 


14 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Q 


25 

ns 

*PLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Q, Q 


18 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Q, Q 


28 

ns 
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DM9300/DM8300 4-Bit Parallel-Access Shift Registers 


General Description 

These 4-bit registers feature parallel inputs, parallel outputs, 
JK serial inputs, shift/load control input, and a direct over- 
riding clear. The registers have two modes of operation: par- 
allel (broadside) load and shift (in direction Qa toward Qd). 
Parallel loading is accomplished by applying the four bits of 
data and taking the shift/load control input low. The data is 
loaded into the associated flip-flops, and appears at the out- 
puts after the positive transition of the clock input. During 
loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
control input is high. Serial data for this mode is entered at 
the JKjnputs. These inputs permit the first stage to perform 
as a JK, D or T-type flip-flop as shown in the function table. 


These shift registers are fully compatible with most other 
TTL and DTL families. All inputs, including the clock, are 
buffered to lower the drive requirements to one normalized 
Series 54/74 load. 

Features 

■ Direct replacement for Fairchild 9300 

■ Fully buffered inputs 

■ Direct overriding clear 

■ Synchronous parallel load 

■ Parallel inputs and outputs from each flip-flop 

■ Positive edge-triggered clocking 

■ J and K inputs to first stage 

■ Typical shift frequency— 39 MHz 


Connection Diagram 

Dual-ln-Llne Package 


OUTPUTS 


* ^ SHIFT/ 

Vcc Oa QB Q C Qd Qd clock load 



Function Table 


Order Number DM9300J or DM8300N 
See NS Package Number J16A or N16A 


TL/F/6600-1 


Inputs 

Outputs 

Clear 

Shift/ 

Load 

Clock 

Serial 

Parallel 

Qa 

Qb 

Qc 

Qd 

Qd 

J 

K 

P0 

PI 

P2 

P3 

L 

B- 

n 



X 

X 

X 

X 

L 

L 

L 

L 

H 

H 


vBw;, 



a 

b 

c 

d 

a 

b 

c 

d 

d 

H 

H 




X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

Qdo 

H 

H 

'MS- 



X 

X 

X 

X 

Qao 

Qao 

QBn 

Qcn 

Qcn 

H 

H 

mm 



X 

X 

X 

X 

L 

QAn 

QBn 

Qcn 

Qcn 

H 

H 

IBS' 

H 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

Qcn 

Qcn 

H 

H 

■Si 

H 

m 

X 

X 

X 

X 

QAn 

QAn 

QBn 

QBn 

Qcn 


H = High Level (Steady State) 


L = Low Level (Steady State) 
X - Don’t Care 


T = Transition from low-to-high level 

a, b, c, d, = The level of steady state input at P0, PI, P2, or P3 respectively. 

Qao. Qbo. Qco. Qdo = the level of Qa, Qb. Qc. or Qq, respectively before the indicated steady state input conditions were established. 
C>An. C>Bn. Qcn = The level of Qa, Qb, Qc. respectively, before the most recent T transition of the clock. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7 V 

Input Voltage 5.5V 

Storage Temperature Range -65°C to + 150°C 

Operating Free Air Temperature Range 

DM93 — 55°C to + 125°C 

DM83 0°C to +70°C 


Note: The “Absolute Maximum Ratings’’ are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM9300 

DM8300 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

fCLK 

Clock Frequency (Note 5) 

0 


30 

0 


30 

MHz 

tw 

Pulse Width 

Clock 

16 

11 


16 

11 


ns 


(Note 5) 

Clear 

30 

15 


30 

15 


tsu 

Setup Time 

S/L 

30 

13 


30 

13 




(Note 5) 

Data 

20 

13 


20 

13 


ns 



Clear 

30 

13 


30 

13 



tH 

Data Hold Time (Note 5) 

0 

-11 


0 

-11 


ns 

tREL 

S/L Release Time (Notes 1 and 5) 

10 



10 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. h = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|i_ - Max, Vih = Min 

2.4 



V 

VoL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|h = Min, V||_ = Max 



0.4 

V 

ll 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

■lH 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

fi A 

l|L 

Low Level Input Current 

V C c = Max, V| = 0.4V 



-1.6 

mA 

'os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 3) 

DM93 

-18 


-55 

mA 

DM83 

-18 


-55 

'cc 

Supply Current 

Vcc = Max 
(Note 4) 

DM93 



86 

mA 

DM83 



92 


Note 1: RELEASE TIME: (release is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low to 
high in order for the flip-flop(s) not to respond. 

Note 2: All typicals are at Vcc = 5V, T A = 25°C. 

Note 3: Not more than one output should be shorted at a time. 

Note 4: With all outputs open, SHIFT/LOAD grounded, and 4.5V applied to J, K, and data inputs, Ice is measured by applying momentary ground, then 4.5V to 
CLEAR, and then to CLOCK. 

Note 5: T A = 25"C and V C c = 5 V. 
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DM9300/DM8300 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 400n,C|_ = 15 pF 


From (Input) 
To (Output) 


Clock to 
Output 


Clock to 
Output 


Clear to 
Output 


Symbol 

Parameter 

fMAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 

tpHL 

Propagation Delay Time 
High to Low Level Output 
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ooc8i/ua/ooc6v\ia 


Schematic Diagram 








DM9301/DM8301 
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DM9301/DM8301 1 of 10 Decoders 


General Description 

These BCD-to-decimal decoders consist of eight inverters 
and ten 4-input NAND gates. The inverters are connected in 
pairs to make BCD input data available for decoding by the 
NAND gates. Full decoding of valid input logic ensures that 
all outputs remain “OFF” for all invalid input conditions. 
These circuits provide familiar TTL inputs and outputs which 
are compatible for use with other TTL and DTL circuits. DC 
noise margins are typically IV and power dissipation is typi- 
cally 125 mW. The diode-clamped, buffered inputs repre- 
sent only one normalized Series 54/74 load. 


Features 

■ Direct replacement for Fairchild 9301 and Signetics 
8252 

■ Diode-clamped inputs 

■ All outputs are high for invalid BCD input conditions 

■ Typical power dissipation 125 mW 

■ Typical propagation delay 20 ns 


Connection Diagram 

Dual-ln-Line Package 
INPUTS OUTPUTS 


Vcc A B % 1 2 3 4* 



TL/F/6601 -1 

Order Number DM9301 J or DM8301 N 
See NS Package Number J16A or N16A 


Function Table 


No. 

BCD Inputs 



Decimal Outputs 



D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

Q 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 


L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 


L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 


H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 


H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

1 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

N 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

V 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

A 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

D 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 

DM93 — 55°C to + 125°C 

DM83 0°C to 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM9301 

DM8301 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc 1 M in . I| = -12 mA 



-1.5 


VOH 

High Level Output 
Voltage 

Vcc = Min, Iqh = Max 
Vil = Max, V|H = Min 

2.4 



S 

VOL 

Low Level Output 
Voltage 

Vcc = Min, Iql = Max 
Vih = Min, Vil = Max 



0.4 

s 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V, = 2.4V 



40 

juA 

IlL 

Low Level Input Current 

Vcc — Max, V, = 0.4V 



-1.6 

mA 

!0S 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM93 

-20 


-55 

mA 

DM83 

-20 


-55 

>CC 

Supply Current 

Vcc = Max (Note 3) 


25 

41 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

C L = 15 pF 
R l = 4000 


30 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


30 

ns 


Note 1: All typicals are at Vcc = 5V. Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice ' s measured with the outputs open and all inputs grounded. 
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DM9309/DM8309 Dual 4-Bit Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain inverter/drivers 
to supply full complementary, on-chip, binary decoded data 
selection. 

The DM9309/8309 contains two separate 4-bit multiplexers 
with complementary Y and Y outputs; however, the two sec- 
tions have common address select inputs. 


Features 

DM9309/8309 

■ Direct replacement for Fairchild 9309 

■ Complementary outputs 

■ Dual one-of-four data selectors 


Connection Diagram 

Dual-ln-Llne Package 


OUTPUTS SELECT DATA INPUTS 

, * — — > INPUT , v 

Vcc Y2 Y2 A 2C0 2C1 2C2 2C3 



OUTPUTS B DATA INPUTS 

TL/F/6602-1 

Order Number DM9309J or DM8309N 
See NS Package Number J16A or N16A 

Function Table 


Inputs 

Outputs 

Select 

Data 

Y 

Y 

B 

A 

CO 

Cl 

C2 

C3 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

H 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

H 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

H 

L 


Select inputs A and B are common to both sections. 
H = High Level, L = Low Level, X = Don't Care. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM93 — 55°Cto + 125°C 

DM83 0°Cto + 70°C 

Storage Temperature Range -65°C to + 150°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM9309 

DM8309 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

>0H 

High Level Output Current 



-0.8 



-0.8 

mA 

>OL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. h = -12 mA 



-1.5 

ra 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V|l = Max, V|n = Min 

2.4 

3.4 


■ 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V|n = Min, Vil = Max 


0.2 



l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V, = 5.5V 



1 

mA 

■iH 

High Level Input 
Current 

V C c = Max, V| = 2.4V 



40 

p.A 

l|L 

Low Level Input 
Current 

V C c = Max, V| = 0.4V 



-1.6 

mA 

>OS 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM93 

-30 


-85 

mA 

DM83 

-30 


-85 

>CC 

Supply Current 

Vcc = Max (Note 3) 


27 

44 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25’C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with the outputs open and all inputs at 4.5V. 
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Switching Characteristics at Vcc = 5V and = 25“ C (See Section 1 for Test Waveforms and Output Load) 


R L = 400ft, C L = 15 pF 


Symbol 

Parameter 

From (Input) 
To (Output) 

tPLH 

Propagation Delay Time 

Select 


Low to High Level Output 

toY 

tpHL 

Propagation Delay Time 

Select 


High to Low Level Output 

toY 

tPLH 

Propagation Delay Time 

Select 


Low to High Level Output 

toY 

tpHL 

Propagation Delay Time 

Select 


High to Low Level Output 

toY 

tPLH 

Propagation Delay Time 

Data 


Low to High Level Output 

toY 

tpHL 

Propagation Delay Time 

Data 


High to Low Level Output 

toY 

*PLH 

Propagation Delay Time 

Data 


Low to High Level Output 

toY 

tpHL 

Propagation Delay Time 

Data 


High to Low Level Output 

toY 
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DM9310/DM8310 Synchronous 4-Bit Counters 


General Description 

These synchronous, presettable counters feature an inter- 
nal carry look-ahead for application in high-speed counting 
designs. The DM931 0/DM8310 are decade counters. The 
carry output is decoded by means of a NOR gate, thus pre- 
venting spikes during the normal counting mode of opera- 
tion. Synchronous operation is provided by having all flip- 
flops clocked simultaneously so that the outputs change co- 
incident with each other when so instructed by the count- 
enable inputs and internal gating. This mode of operating 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. A 
buffered clock input triggers the four flip-flops on the rising 
(positive-going) edge of the clock input waveform. 

These counters are fully programmable; that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with the setup data after 
the next clock pulse regardless of the levels of the enable 
input. Low-to-high transitions at the load input are perfectly 
acceptable regardless of the logic levels on the clock or 
enable inputs. The clear function is asynchronous and a low 
level at the clear input sets of the flip-flop outputs low re- 
gardless of the levels of clock, load, or enable inputs. 


The carry look-ahead circuitry provides for cascading coun- 
ters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a ripple carry output. Both count- 
enable inputs (P and T) must be high to count, and input T is 
fed-forward to enable the ripple carry output. The ripple car- 
ry output thus enabled will produce a high-level output pulse 
with a duration approximately equal to the high-level portion 
of the Qa output. This high-level overflow ripple carry pulse 
can be used to enable successive cascaded stages. High- 
to-low level transitions at the enable P or T inputs may occur 
regardless of the logic level in the clock. 

FEATURES 

■ Direct replacement for Fairchild 9310 

■ Internal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ Diode-clamped inputs 

■ Typical clock frequency 35 MHz 

■ Pin-for-pin replacements popular 54/74 counters 
9310— 541 60A/74160A (decade) 


Connection Diagram 


Dual-ln-Llne Package 


RIPPLE OUTPUTS 

CARRY * s ENABLE 

v cc output Qa Qb Qc Qd t load 



CLEAR CLOCK 


ENABLE GND 
P 


DATA INPUTS 


Order Number DM9310J or DM8310N 
See NS Package Number J16A or N16A 


TL/F/6603-1 


4-264 




Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM93 -55°C to + 125°C 

DM83 0°Cto + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Symbol 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency (Note 5) 


Pulse Width 
(Note 5) 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM9310 






DM8310 






Clock 

25 

Clear 

20 

Data 

20 

Enable P 

20 

Load 

25 

Clear 

20 



Setup Time 
(Note 5) 


Any Hold Time (Notes 1 & 5) 


Free Air Operating Temperature 


Note 1: The minimum HOLD time is as specified or as long as the CLOCK input takes to rise from 0.8V to 2V, whichever is longer. 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Conditions 


Vcc = Min, l| = -12 mA 


Vcc = Min, Ioh = Max 
V|[_ = Max, V|h = Min 


Vcc = Min, Iol = Max 
V|h = Min, V||_ = Max 


V C c = Max, V| = 5.5V 



Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current with 
Outputs High 


Supply Current with 
Outputs Low 


Vcc = Max 
V| = 2.4V 


V C c = Max 
V| = 0.4V 


V C c = Max 
(Note 2) 


V C c = Max 
(Note 3) 


Vcc = Max 
(Note 4) 


CLK, EN T 


Other 


CLK, EN T 


Other 


DM93 


DM83 


DM93 


DM83 


DM93 


DM83 



Note t: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icch is measured with the LOAD input high, then again with the LOAD input low, with all other inputs high and all outputs open. 
Note 4: Iccl is measured with the CLOCK input high, then again with the CLOCK input low, with all other inputs low and all outputs open. 
Note 5: T A = 25”C and V C c = 5 V. 
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DM9310/DM8310 


Switching 

| Characteristics at Vcc = 5V and Ta = 25°c (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 400n, C L = 15 pF 

Units 

Min 

Max 

f MAX 

Maximum Clock Frequency 


25 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Ripple Carry 


27 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Ripple Carry 


24 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

toQ 


20 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock 
to Q 


23 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock 

toQ 


21 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock 
to Q 


25 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Enable T to 
Ripple Carry 


15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Enable T to 
Ripple Carry 


16 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear 
to Q 


36 

ns 
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Timing Diagram 


9310/8310 Synchronous Decade Counters 
Typical Clear, Preset, Count and Inhibit Sequence 


CLEAR 

_J (ASYNCHRONOUS) 

LOAD 

L_J 

A_J 

L 

data b —I 

INPUTS 

L 

. D 

L 

r 

L 

CLOCK 
ENABLE P 

"L 

“L 


r~ 


1 

ENABLE T 




r~ 


1 

ro A 





E 1 1 1 1 


Qb I] 



— 



OUTPUTS 

Qc ~ 





— i 


RIPPLE CARRY 



, — | 


OUTPUT 


i 

as 0 1 2 3 

COUNT 

INHIBIT 


CLEAR PRESET 

Sequence: 

(1) Clear outputs to zero. 

(2) Preset to BCD seven. 

(3) Count to eight, nine, zero, one, two, and three. 

(4) Inhibit 


TL/F/6603-3 
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Parameter Measurement Information 


Switching Time Waveforms 



TL/F/6603-4 

Note A: The input pulses are supplied by a generator having the following characteristics: PRR £ 1 MHz, duty cycle £ 50%, Zout ~ 5011, t r S 10 ns, tf ^ 10 ns. 
Vary PRR to measure f^AX- 

Note B: Outputs Oq and carry are tested at t n + 10 for 9310/8310, where t n is the bit time when all outputs are low. 

Note C: Vppp — 1 ,5V. 
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DM9310/DM8310 


Parameter Measurement Information (Continued) 


Switching Time Waveforms 


CLOCK INPUT 


CLEAR 

INPUT 


LOAD 

INPUT 


DATA INPUTS 
A, B, C, AND D 


Qa AND Oq OUTPUTS 
9310 


OB AND Qc OUTPUTS 
9310 


ENABLE P OR 
ENABLE T 


CARRY 



TL/F/6603-5 

Note A: The input pulses are supplied by generators having the following characteristics: PRR < MHz, duty cycle <. 50%, Zout ~ 50fl, t, s 10 ns, tf £ 10 ns. 
Note B: Enable P and enable T setup times are measured at t„ + iq for 8310/9310. 

Note C: V REF = 1.5V. 
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DM931 1/DM8311 4-Line to 16-Line 
Decoders/Demultiplexers 


General Description 

Each of these 4-line-to-1 6-line decoders utilizes TTL circuit- 
ry to decode four binary-coded inputs into one of sixteen 
mutually exclusive outputs when both the strobe inputs, G1 
and G2, are low. The demultiplexing function is performed 
by using the 4 input lines to address the output line, passing 
data from one of the strobe inputs with the other strobe 
input low. When either strobe input is high, all outputs are 
high. These demultiplexers are ideally suited for implement- 
ing high-performance memory decoders. All inputs are buff- 
ered and input clamping diodes are provided to minimize 
transmission-line effects and thereby simplify system de- 
sign. 


Features 

■ Direct replacement for Fairchild 9311 

■ Pin for pin with popular DM541 54/741 54 

■ Decodes 4 binary-coded inputs into one of 16 mutually 
exclusive outputs 

■ Performs the demultiplexing function by distributing data 
from one input line to any one of 1 6 outputs 

■ Input clamping diodes simplify system design 

■ High fan-out, low-impedance, totem-pole outputs 

■ Typical propagation delay 19 ns 

■ Typical power dissipation 170 mW 


Connection Diagram 

Dual-ln-Line Package 


INPUTS OUTPUTS 



OUTPUTS 


Order Number DM9311J or DM8311N 
See NS Package Number J24A or N24A 


Tl/F/6604-1 
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DM931 1/DM8311 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM93 — 55°Cto +125°C 

DM83 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The de vice should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM9311 

DM8311 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.8 



0.8 

V 

'oh 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min. I| = -12 mA 



-1.5 

V 

VoH 

High Level Output 
Voltage 

Vcc — Min, Ioh = Max 
Vil = Max, V|h = Min 

2.4 

3.4 



v OL 

Low Level Output 
Voltage 

Vcc — Min, Iol = Max 
Vih = Min, Vil = Max 


0.25 

0.4 


l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

Vcc Max, V| = 2.4V 



40 

|xA 

IlL 

Low Level Input 
Current 

V C c = Max, V| = 0.4V 



-1.6 

mA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM93 

-20 


-55 

mA 

DM83 

-18 


-57 

'cc 

Supply Current 

Vcc = Max 
(Note 3) 

DM93 


34 

49 

mA 

DM83 


34 

56 


Note 1: All typicals are at Vcc = 5V, T* = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all inputs grounded and all outputs open. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

tpLH 

Propagation Delay Time 

Data to 


Low to High Level Output 

Output 

tpHL 

Propagation Delay Time 

Data to 


High to Low Level Output 

Output 

tPLH 

Propagation Delay Time 

Strobe to 


Low to High Level Output 

Output 

tpHL 

Propagation Delay Time 

Strobe to 


High to Low Level Output 

Output 


R l = 40<m,C L = 15 pF 



Function Table 


Inputs 


G1 G2 


Outputs 


8 



L 

H 

H 

L 

H 

H 


L L L L L H 
L L L H H L 
L L H L H H 
L L H H H H 
L H L L H H 
L H L H H H 
L H H L H H 
L H H H H H 
H L L L H H 
H L L H H H 
H L H L H H 
H L H H H H 
H H L L H H 
H H L H H H 
H H H L H H 
H H H H H H 


H H H 
H H H 
L H H 
H L H 
H H L 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 


H H H 
H H H 
H H H 
H H H 
H H H 
L H H 
H L H 
H H L 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 


H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 


H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 


H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 


H H 

L H 

H L 

H H 


H H 

H H 


H H 

H H 

H H 


H H H H 
H H H H 
H H H H 
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DM931 1/DM8311 


Logic Diagram 


DM93/8311 
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DM9312/DM8312 One of Eight Line 
Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain inverter/drivers 
to supply full complementary, on-chip, binary decoded data 
selection. 

The DM931 2/831 2 is a single 8-bit multiplexer with comple- 
mentary outputs and a strobe control. When the strobe is 
low, the function is enabled. When a high logic level is ap- 
plied to the strobe, the output is forced to the logic zero 
state regardless of the logic level of the data inputs. 


Features 

■ Direct replacement for Fairchild 9312 

■ Selects one-of-eight data sources 

■ Performs parallel to serial conversion 

■ Strobe controlled outputs 

■ Complementary outputs 


Connection Diagram 


DuaMn-Llne Package 

rs SELECT INPUTS 

T' C B A~' 


DATA 

INPUT 

STROBE D7 



Function Table 


DATA INPUTS 

Order Number DM9312J or DM8312N 
See NS Package Number J16A or N16A 


DM93/8312 


Inputs 

Outputs 

Select 

Strobe 

Y 

Y 

C 

B 

A 

G 



X 

X 

X 

H 

L 

H 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

DT 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


H = High Level, L = Low Level, X = Don't Care. 
DO, D1 . . . D7 = The level of the respective D input. 
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DM9312/DM8312 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM93 -55°C to + 125°C 

DM83 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V| L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

T A 

Free Air Operating Temperature 


DM9312 


Nom 


5 


DM8312 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Conditions 


Vcc = Min. I| = -12 mA 


Vcc = Min, Ioh ~ Max 
V|i_ = Max, V|h = Min 


Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 


V cc = Max, V| = 5.5V 


Vcc = Max, V| = 2.4V 


Vcc ~ Max, V, = 0.4V 


Typ 

(Note 1) 



'os 

Short Circuit 

Vcc = Max 

DM93 

-30 


Output Current 

(Note 2) 

DM83 

-30 

icc 

Supply Current 

Vcc = Max, (Note 3) 



1 

mA 

40 

jliA 

-1.6 

mA 

-85 


-85 


44 

mA 


Note 1: All typicals are at Vcc = 5V, T>, = 25”C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice ' s measured with the STROBE and DATA SELECT inputs 4.5V and all other inputs and outputs open. 
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Switching Characteristics at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 400n,C L = 15 pF 

Units 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select 

toY 


33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

toY 


35 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Select 

toY 


28 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select 

toY 


25 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 

toY 


23 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data 

toY 


25 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data 
to Y 


13 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Data 

toY 


13 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toY 


33 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toY 


32 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe 

toY 


19 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Strobe 

toY 


21 

ns 
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DM9316/DM8316 Synchronous 4-Bit Counters 


General Description 

These synchronous, presettable counters feature an inter- 
nal carry look-ahead for application in high-speed counting 
designs. The DM9316/DM8316 is a 4-bit binary counter. 
The carry output is decoded by means of a NOR gate, thus 
preventing spikes during the normal counting mode of oper- 
ation. Synchronous operation is provided by having all flip- 
flops clocked simultaneously so that the outputs change co- 
incident with each other when so instructed by the count- 
enables inputs and internal gating. This mode of operating 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. A 
buffered clock input triggers the four flip-flops on the rising 
(positive-going) edge of the clock input waveform. 

These counters are fully programmable; that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with the setup data after 
the next clock pulse regardless of the levels of the enable 
input. Low-to-high transitions at the load input are perfectly 
acceptable regardless of the logic levels on the clock or 
enable inputs. The clear function is asynchronous and a low 
level at the clear input sets of the flip-flop outputs low re- 
gardless of the levels of clock, load, or enable inputs. 


The carry look-ahead circuitry provides for cascading coun- 
ters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a ripple carry output. Both count- 
enable inputs (P and T) must be high to count, and input T is 
fed-forward to enable the ripple carry output. The ripple car- 
ry output thus enabled will produce a high-level output pulse 
with a duration approximately equal to the high-level portion 
of the Q a output. This high-level overflow ripple carry pulse 
can be used to enable successive cascaded stages. High- 
to-low level transitions at the enable P or T inputs may occur 
regardless of the logic level in the clock. 

Features 

■ Direct replacement for Fairchild 9316 

■ Internal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ Diode-clamped inputs 

■ Typical clock frequency 35 MHz 

■ Pin-for-pin replacements popular 54/74 counters 
9316— 541 6A/7416A (binary) 


Connection Diagram 


Dual-ln-Llne Package 


RIPPLE OUTPUTS 

CARRY N ENABLE 

V CC OUTPUT Qa Qb °c Qd T LOAD 



CLEAR CLOCK 


ENABLE GND 
P 


DATA INPUTS 


Order Number DM9316J or DM8316N 
See NS Package Number J16A or N16A 
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DM9316/DM8316 


Absolute Maximum Ratings (Note) 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

j DM9316 | 

DM8316 i 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

v C c 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

m 

V|H 

High Level Input Voltage 

2 



2 



SB 

V|L 

Low Level Input Voltage 



0.8 



0.8 

V 

'oh 

High Level Output Current 



-0.8 



-0.8 

mA 

'OL 

Low Level Output Current 



16 



16 

mA 

f CLK 

Clock Frequency (Note 6) 

0 


25 

0 


25 

MHz 

t W 

Pulse Width 
(Note 6) 

Clock 

25 



25 



ns 

Clear 

20 



20 



tsu 

Setup Time 
(Note 6) 

Data 

20 



20 



ns 

Enable P 

20 



20 



Load 

25 



25 



Clear 

20 



20 



t H 

Any Hold Time (Notes 1 & 6) 

0 



0 



ns 

t a 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 2) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

v OH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max, Vih = Min 

2.4 

3.4 


V 

v OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V|l = Max 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



1 

mA 

IlH 

High Level Input 
Current 

<< 
— o 

II O 
l*> II 

Clock 



80 

juA 

Enable T 



80 

Other 



40 

IlL 

Low Level Input 
Current 

<< 
— o 
II O 
o II 

s 

Clock 



-3.2 

fj.A 

Enable T 



-3.2 

Other 



-1.6 

'os 

Short Circuit 
Output Current 

Vcc = Max 
(Note 3) 

DM93 

-20 


-57 

mA 

DM83 

-18 


-57 

'CCH 

Supply Current with 
Outputs High 

Vcc = Max 
(Note 4) 

DM93 


59 

85 

mA 

DM84 


59 

94 

'CCL 

Supply Current with 
Outputs Low 

Vcc = Max 
(Note 5) 

DM93 


63 

91 

mA 

DM83 


63 

101 


Note 1: The minimum HOLD time is as specified or as long as the CLOCK input takes to rise from 0.8V to 2V, whichever is longer. 

Note 2: All typicals are at Vcc = 5V, T A = 25”C. 

Note 3: Not more than one output should be shorted at a time. 

Note 4: Icch is measured with the LOAD input high, then again with the LOAD input low, with all other inputs high and all outputs open. 
Note 5: Iqcl is measured with the CLOCK input high, then again with the CLOCK input low, with all other inputs low and all outputs open. 
Note 6: T A = 25'C and V C c = 5V. 


Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5 V 

Operating Free Air Temperature Range 
DM93 — 55°C to + 125°C 

DM83 0°Cto+70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 
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Switching Characteristics at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R|_ = 4000, C L = 15 pF 

Units 

Min 

Max 

fMAX 

Maximum Clock Frequency 


25 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock 
to RC 


27 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock 

toRC 


24 

ns 

*PLH 

Propagation Delay Time 
Low to High Level Output 

Clock 
to Q 


20 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock 
to Q 


23 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock 
to Q 


21 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clock 
to Q 


25 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

ENT 
to RC 


15 

ns 

IPHL 

Propagation Delay Time 
High to Low Level Output 

ENT 
to RC 


16 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear 

toQ 


36 

ns 
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DM9316/DM8316 


Logic Diagram 

DM93/8316 
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Timing Diagram 

9316/8316 Synchronous Binary Counters 
Typical Clear, Preset, Count and Inhibit Sequences 


CLEAR 

_J (ASYNCHRONOUS) 

LOAD 

A 

r- 

— 


r - 

L 

INPUTS 


c J 

L 

Id J— 


L 

CLOCK 
ENABLE P 

1_ 



j 


1 

ENABLE T 




r~ 

— i r—i i— ! 

1 

0 A 




Qb 





i i i 


OUTPUTS 

QC 





i 

■ Qd 





i 

RIPPLE CARRY 


i — i 


OUTPUT 


12 

1 1 

13 14 15 O 1 2 

U COUNT 

INHIBIT 


CLEAR PRESET 

Sequence: 

(1) Clear outputs to zero. 

(2) Preset to binary twelve. 

(3) Count to thirteen, fourteen, fifteen, zero, one, and two. 

(4) Inhibit 


TL/F/6606-3 
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Parameter Measurement Information 


Switching Time Waveforms 



TL/F/6606-4 

Not# A: The input pulses are supplied by a generator having the following characteristics: PRR £ 1 MHz, duty cycle £ 50%, Zout ~ 50fl, t r ^ 10 ns, tf £ 10 ns. 
Vary PRR to measure f^AX- 

Note B: Outputs Qq and carry are tested at t n + 16 for 9316/8316, where t n is the bit time when all outputs are low. 

Not# C: V REF = 1.5V. 
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Parameter Measurement Information (Continued) 


Switching Time Waveforms 


CLOCK INPUT 


DATA INPUTS 
A, B, C, AND 0 

0 V 

Q OUTPUTS v OH 
9316 


ENABLE P OR 
ENABLE T 




Note A: The input pulses are supplied by generators having the following characteristics: PRR £ 1 MHz, duty cycle 5 50%, Zout ~ 50fl, <r ^ 10 ns, tf £ 10 ns. 
Note B: Enable P and Enable T setup times are measured at t n + ie for 8316/9316. 

NoteC: V REF = 1.5V. 
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DM9318/DM8318 Priority Encoders 

General Description Features 

These TTL encoders feature priority decoding of the input ■ Direct replacement for Fairchild 9318 

data to ensure that only the highest-order data line is en- ■ Pin for pin with popular DM541 48/741 48 

coded. All inputs are buffered to represent one normalized ■ Encodes 8 data lines to 3-line binary (octal) 

Series 54/74 load. The DM9318 and DM8318 encode eight a Applications include: 

data lines to three-line (4-2-1) binary (octal). Cascading cir- N_bit encoding 

cuitry (enable input El and enable output EO) has been pro- Code converters and generators 

vided to allow octal expansion without the need for external m -Typical data delay 10 ns 

zrr.rr’ da,a inpuis and outputs ara aotive at ■ w * 1 p°» 9r ****•> «» m w 


Connection Diagram 

Dual-ln-Llne Package 



INPUTS OUTPUTS 

Order Number DM9318J or DM8318N 
See NS Package Number J16A or N16A 


Function Table 



TL/F/6607-1 


Outputs 

AO 


H 

L 

H 

L 

H 

L 

H 


GS 

EO 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

relfability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

ln_ut voltaae 5 5V ta ^ 9 are no{ 9 uaranteed at the absolute maximum ratings. 

p . The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range //j g conditions for actual device operation. 

DM93 — 55°Cto +125°C 

DM83 0°C to +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM9318 

DM8318 


Min 

Norn 

Max 

Min 

Norn 

Max 


Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 


V|H 

High Level Input Voltage 

2 



2 



3 

V|L 

Low Level Input Voltage 



0.8 



0.8 

iEB 

lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

•OL 

Low Level Output Current 



16 



16 

mA 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

“C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh ~ Max 
V|l = Max, Vih = Min 

2.4 



V 

Vol 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vih = Min, V||_ = Max 



0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max, V| = 5.5V 



1 

mA 

>IH 

High Level Input 
Current 

o II 
o _ 
> > 

= Max 

0 Input 



40 

p.A 

2.4V 

Others 



80 

IlL 

Low Level Input 
Current 

II O 

= Max 

0 Input 



-1.6 

mA 

3.4V 

Others 



-3.2 

los 

Short Circuit 
Output Current 

Vcc = 
(Note 

= Max 

DM93 

-35 


-85 

mA 

2) 

DM83 

-35 


-85 

Icci 

Supply Current 
Condition 1 

Vcc = Max, (Note 3) 


35 

55 

mA 

>CC2 

Supply Current 
Condition 2 

Vcc = Max, (Note 4) 


40 

60 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icci is measured with all inputs and outputs open. 

Note 4: Icc 2 is measured with inputs 7 and El grounded and outputs open. 
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DM9318/DM8318 


Switching Characteristics atVee = 5 V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 400n, C L = 15 pF 

Units 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

0 thru 7 to 
ABCD In Phase 


15 

ns 

IPHL 

Propagation Delay Time 
High to Low Level Output 

0 thru 7 to 
ABCD In Phase 


14 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

0 thru 7 to 
ABCD Out of Phase 


19 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

0 thru 7 to 
ABCD Out of Phase 


19 

ns 

IPLH 

Propagation Delay Time 
Low to High Level Output 

0 thru 7 to EO 
Out of Phase 


9 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

0 thru 7 to EO 
Out of Phase 


21 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

0 thru 7 to GS 
In Phase 


27 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

0 thru 7 to GS 
In Phase 


21 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

El to AO, 1,2 
In Phase 


15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

El to AO, 1 , 2 
In Phase 


15 

ns 

<PLH 

Propagation Delay Time 
Low to High Level Output 

El to GS 
In Phase 


12 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

El to GS 
In Phase 


15 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

El to EO 
In Phase 


15 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

El to EO 
In Phase 


26 

ns 
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DM9322/DM8322 Quad 2-Line to 1-Line 
Data Selectors/Multiplexers 


General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out- 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the four 
outputs. True data is presented at the outputs. 

Features 

■ Direct replacement for Fairchild 9322 

■ Pin-for-pin with popular DM541 57/741 57 

■ Buffered inputs and outputs 


Applications 

■ Expand any data input point 

■ Multiplex dual-data buses 

■ Generate four functions of two variables (one variable 
is common) 

■ Source programmable counters 


Connection Diagram 

Dual-1 n*Llne Package 


INPUTS INPUTS 

, , OUTPUT / * S OUTPUT 

Vcc STROBE A4 B4 Y4 A3 B3 Y3 



Order Number DM9322J or DM8322N 
See NS Package Number J16A or N16A 


TL/F/6608-1 


Function Table 


Inputs 

Output 

Strobe 

Select 

A 

B 

Y 

H 

X 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


H = High Level, L = Low Level, X = Don’t Care. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM93 -55°C to + 125°C 

DM83 0°C to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The “Absolute Maximum Ratings " are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM9322 







Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min . I| = — 12 mA 



-1.5 
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DM9322/DM8322 


Switching Characteristics at Vqc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R l = 4000, Cl = 15 pF 

Units 

Min 

Max 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output 


14 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output 


14 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Strobe to 
Output 


20 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Strobe to 
Output 


21 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Select to 
Output 


23 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Select to 
Output 


27 

ns 


Logic Diagram 



4-292 








































£3 


National 

Semiconductor 

Corporation 


DM9334/DM8334 8-Bit Addressable Latches 


General Description 

The DM9334/DM8334 is a high speed 8-bit Addressable 
Latch designed for general purpose storage applications in 
digital systems. It is a multifunctional device capable of stor- 
ing single line data in eight addressable latches, and being a 
one-of-eight decoder and demultiplexer with active level 
high outputs. The device also incorporates an active level 
low common clear for resetting all latches, as well as an 
active level low enable. 

The DM9334/DM8334 has four modes of operation which 
are shown in the mode selection table. In the addressable 
latch mode, data on the data line (D) is written into the ad- 
dressed latch. The addressed latch will follow the data input 
with all non-addressed latches remaining in their previous 
states. In the memory mode, all latches remain in their pre- 
vious state and are unaffected by the data or address in- 
puts. 

In the one-of-eight decoding or demultiplexing mode, the 
addressed output will follow the state of the D input with all 
other inputs in the low state. In the clear mode all outputs 
are low and unaffected by the address and data inputs. 


When operating the device as an addressable latch, chang- 
ing more than one bit of the address could impose a tran- 
sient wrong address. Therefore, this should only be done 
while in the memory mode. 

The function tables summarize the operation of the product. 

Features 

■ Direct replacement for Fairchild 9334 

■ Common clear 

■ Easily expandable 

■ Random (addressable) data entry 

■ Serial to parallel capability 

■ 8 bits of storage/output of each bit available 

■ Active high demultiplexing/decoding capability 


Connection Diagram 


Vcc c 


Dual-In-Line Package 


D Q7 Q6 Q5 04 



Order Number DM9334J or DM8334N 
See NS Package Number J16A or N16N 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM93 — 55°C to + 125°C 

DM83 0° to + 70°C 

Storage Temperature Range -65°C to + 150°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

V CC 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

>OH 

High Level Output Current 

•OL 

Low Level Output Current 

tw 

ENABLE Pulse Width 
(Fig. 1) (Note 4) 

tsu 

Setup Time 

Data 1 (Fig. 4) 


(Note 4) 

Data 0 (Fig. 4) 



Address (Fig. 6) 
(Note 1) 

tH 

Hold Time 

Data 1 (Fig. 4) 


(Note 4) 

Data 0 (Fig. 4) 

T A 

Free Air Operating Temperature 


DM9334 


Nom 


5 


DM8334 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 


Parameter 


Input Clamp Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Icc Supply Current 


Note 1: The ADDRESS setup time is the time before 
without affecting the other latches. 

Note 2: All typicals are at Vcc = 5V, T A = 25°C. 
Note 3: Not more than one output should be shorted 
Note 4: T a = 25°C and V cc = 5V. 


Typ 

(Note 2) 


Conditions 


Vcc = Min, l| = -12 mA 


Vcc = Min, Ioh = Max 
V|i_ - Max, V|h = Min 


Vcc Min, Iol = Max 
V|h = Min, Vil = Max 


V CC = Max, V, = 5.5V 


V C c = Max 
V, = 2.4V 


Vcc = Max 
V| = 0.4V 


V C c = Max 
(Note 3) 


Vcc = Max 


the negative ENABLE transition that the ADDRESS must be stable so that the correct latch is addressed 


at a time, and the duration should not exceed one second. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


R l = 400n,C L = 15 pF 


Symbol 

Parameter 

From (Input) 
To (Output) 

IPLH 

Propagation Delay Time 
Low to High Level Output 

Enable to 
Output, Fig. 1 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Enable to 
Output, Fig. 1 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Data to 
Output, Fig. 2 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Data to 
Output, Fig. 2 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Address to 
Output, Fig. 3 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Address to 
Output, Fig. 3 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear to 
Output, Fig. 5 





Inputs 


AO A1 A2 




Present Output States 



QO 

Q1 

Q2 Q3 Q4 05 

06 

Q7 




H 

L 

L 

H 

L 

L 


• 



• 



• 


H 

H 

H 



Demultiplex 


Memory 


Addressable 

Latch 


X = Don't Care Condition 
L = Low Voltage Level 
H = High Voltage Level 
Qn-i ~ Previous Output State 
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DM9334/DM8334 


Logic Diagram 


DM93/8334 


AO A1 A 2 



Switching Time Waveforms 




Other Conditions: 1 = L, C = H, A = Stable 

Figure 2 


Other Conditions: C = H, A = Stable 

Figure 1 




Other Conditions: E = L, C=L,D = H 

Figure 3 


0 /^Q = Dv 


Other Conditions: C = H, A = Stable 

Figure 4 




Other Conditions: C = H 

Figure 5 Figure 6 

Note: The shaded areas indicate when the inputs are permitted to change for predictable output performance. 
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DM9601/DM8601 Retriggerable One Shots 


General Description 

These retriggerable one shots provide the designer with 
four inputs; two active high and two active low. This permits 
a choice of either leading-edge or trailing-edge triggering, 
independent of input transition times. When input conditons 
for triggering are met, a new cycle starts and the external 
capacitor is rapidly discharged and then allowed to charge 
again. The retriggerable feature allows for output pulse 
widths to be expanded. In fact a continuous true output can 
be maintained by having an input cycle time which is shorter 
than the output cycle time. Retriggering may be inhibited by 
tying the Q output to an active low input. 


Features 

■ High speed operation — input repetition rate > 10 MHz 

■ Flexibility of operation — optional retriggering/lock-out 
capability 

■ Output pulse width range — 50 ns to 00 

■ Leading or trailing edge triggering 

■ Complementary outputs/inputs 

■ Input clamping diodes 

■ DTL/TTL compatible logic levels 


Connection Diagram 


Dual-In-Line Package 



A1 A2 B1 B2 NC Q GND 

TL/F/6610-1 

Order Number DM9601 J or DM8601N 
See NS Package Number J14A or N14A 

Function Table 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or 
High Logic Level 
T = Low to High Level 
Transition 

4, = High to Low Level 
Transition 

_TL = Positive Pulse 
"LT = Negative Pulse 




4-297 


DM9601/DM8601 




DM9601/DM8601 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 

contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran- 

reliablllty electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

I t voltaae 5 5V ted/e are not 9 uaranteec * at tfie absolute maximum ratings. 

p , ' The "Recommended Operating Conditions” table will define 

Operating Free Air Temperature Range / he conditions for actual device operation. 

DM96 -55°C to +125°C 

DM86 0° to + 70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 

Symbol 

Parameter 

DM9601 

DM8601 

Units 

Min 

Nom 

Max 

Min 

Nom 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input 

T a = — 55°C 

2 






V 

Voltage 

£ 

II 

o 

d 




1.9 




T a = 25°C 

1.7 



1.8 




T a = 75°C 




1.6 




T a = 125°C 

1.5 






V|L 

Low Level Input 

T a = -55°C 



0.85 




V 

Voltage 

>* 

II 

o 

o 






0.85 


T a = 25 e C 



0.9 



0.85 


T a = 75°C 






0.85 


T a = 125°C 



0.85 




•oh 

High Level Output Current 



-0.72 



-0.96 

mA 

•OL 

Low Level Output Current 



10 



12.8 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


75 

°C 

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol 

Parameter 

Conditions (Note 3) 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

Si 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
Vil = Max, Vih = Min, (Note 4) 

2.4 



B 

V OL 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
Vil = Max, Vih = Min 
(Note 4) 

DM96 



0.4 

V 

DM86 



0.45 

•lH 

High Level Input 
Current 

V cc = Max, V| = 4.5V 



60 

ju.A 

•iL 

Low Level Input 
Current 

V C c = Max 

DM96 Vin = 0.40V 



-1.6 

mA 

DM96 V| N = 0.45V 



-1.6 

•os 

Short Circuit 
Output Current 

Vcc = Max 
(Notes 2 and 4) 

DM96 

-10 


-40 

mA 

DM86 

-10 


-40 

•cc 

Supply Current 

Vcc = Max 



25 

mA 

Note 1: All typicals are at Vcc - SV, Ta = 25“C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Unless otherwise noted, Rx = 10k between PIN 13 and Vcc ° n a 11 lasts. 

Note 4: Ground PIN 1 1 for Vql test on PIN 6, Vqh and Iqs tests on PIN 0. Open PIN 1 1 for Vql test on PIN 8, Vqh and Iqs tests on PIN 6. 
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Switching Characteristics at Vcc = 5V and = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Negative Trigger 
Input to 
True Output 

C L = 15 pF 
C X = 0 
R x = 5 kft 


40 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Negative Trigger 
Input to 

Complement Output 


40 

ns 

tpW(MIN) 

Minimum True Output 
Pulse Width 


65 

ns 

tp W 

Pulse Width 

R x = 10 kft 
C x = 1000 pF 

3.08 

3.76 

JU.S 

CSTRAY 

Maximum Allowable 
Wiring Capacitance 

Pin 13 to GND 


50 

pF 

Rx 

External Timing Resistor 

DM96 


25 

kft 

Rx 

External Timing Resistor 

DM86 


50 

kft 


Operating Rules 

1 . An external resistor Rx and an external capacitor Cx are 
required for operation. The value of Rx can vary between 
the limits shown in switching characteristics. The value of 
Cx is optional and may be adjusted to achieve the re- 
quired output pulse width. 

2. Output pulse width tpw may be calculated as follows: 


5. Retrigger pulse width (see Figure 3) is calculated as fol- 
lows: 


tw = tpw + tpLH = K RxCx 


F, + H1 

RxJ 


+ tpLH 


tpw = K Rx c x [ 1 + 7T I ( f orCx > 103 P F) 
1 RxJ K « 0.34 

INPUT | | 

n__. 


k— *w— -| 


Rx in kft, Cx in pF and tpyy in ns. 

Q OUTPUT J 

1 


(For Cx < 10 3 pF, see curve.) 

3. Rx and Cx must be kept as close as possible to the 
circuit in order to minimize stray capacitance and noise 
pickup. If remote trimming is required, Rx may be split up 
such that at least Rx(min) must be as close as possible 
to the circuit and the remote portion of the trimming re- 
sistor R < Rx(MAX) ~ Rx- 

4. Set-up time (ti) for input trigger pulse must be > 40 ns. 
(See Figure 1). 

Release time fe) for input trigger pulse must be > 40 ns. 
(See Figure 2). 


2.5 V 


1.5 V 


1.5 V 


V|N 


FIGURE 1 


FIGURE 3 

Typical “K” Coefficient Variation vs Timing Capacitance 

The multiplicative factor “K" varies as a function of the tim- 
ing capacitor, Cx- The graph below details this characteris- 
tic: 



.4 .5 .8 1.0 1.2 1.4 1.6 
"K” COEFFICIENT 


V|N 


2.5 V 


•For further detailed device characteristics and output performance, please 
refer to the NSC one-shot application note, AN-366. 


FIGURE 2 
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DM9601/DM8601 



Normalized Output 

Pulse Width vs Pulse Width vs Timing Output Pulse Width vs 



OPERATING DUTY CYCLE (%) Rx • EXTERNAL TIMING RESISTANCE (kfi) T A - AMBIENT TEMPERATURE fC) 

TL/F/6610-6 

Schematic Diagram 


(13) (11) 



TL/F/6610-7 
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DM9602/DM8602 Dual Retriggerable, 
Resettable One Shots 


General Description 

These dual resettable, retriggerable one shots have two in- 
puts per function; one which is active high, and one which is 
active low. This allows the designer to employ either lead- 
ing-edge or trailing-edge triggering, which is independent of 
input transition times. When input conditions for triggering 
are met, a new cycle starts and the external capacitor is 
allowed to rapidly discharge and then charge again. The 
retriggerable feature permits output pulse widths to be ex- 
tended. In fact a continuous true output can be maintained 
by having an input cycle time which is shorter than the out- 
put cycle time. The output pulse may then be terminated at 
any time by applying a low logic level to the RESET pin. 
Retriggering may be inhibited by either connecting the Q 
output to an active high input, or the Q output to an active 
low input. 


Features 

■ 70 ns to o° output width range 

■ Resettable and retriggerable — 0% to 100% duty cycle 

■ TTL input gating — leading or trailing edge triggering 

■ Complementary TTL outputs 

■ Optional retrigger lock-out capability 

■ Pulse width compensated for Vqc and temperature 
variations 


Connection Diagram 

Dual-ln-Llne Package 


Rext i 

Vcc C E xt2 Cext2 CLR 2 B2 A2 Q2 52 



CEXTl REXT' CLR1 B1 A1 Q1 01 GND 
CEXTl 


TL/F/661 1—1 

Order Number DM9602J or DM8602N 
See NS Package Number J16A or N16A 


Function Table 


Pin No’s. 

Operation 

A 

B 

CLR 

H — > L 

L 

H 

Trigger 

H 

L— ► H 

H 

Trigger 

X 

X 

L 

Reset 


H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
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Absolute Maximum Ratings (Note) 


Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 

DM96 — 55°Cto +125°C 

DM86 0°C to +70“C 

Storage Temperature Range -65°C to + 150°C 


Note: The “Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 

Parameter 

DM9602 

DM8602 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

V CC 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input 
Voltage 

T a = — 55°C 

2 






V 

>* 

II 

o 

6 




1.9 



T a = 25°C 

1.7 



1.8 



T a = 75°C 




1.65 



T a = 125°C 

1.5 






V|L 

Low Level Input 
Voltage 

T a = — 55°C 



0.85 




V 

II 

o 

o 






0.85 

T a = 25°C 



0.9 



0.85 

T a = 75°C 






0.85 

T a = 125°C 



0.85 




lOH 

High Level Output Current 



-0.8 



-0.8 

mA 

lOL 

Low Level Output Current 



16 



16 

mA 

t a 

Free Air Operating Temperature 

-55 


125 

0 


75 

°C 


Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 


Symbol 

Parameter 

Conditions (Note 3) 

Min 

Typ 

(Note 1) 

Max 

Units 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 

Km 

Voh 

High Level Output 
Voltage 

Voc = Min, Iqh = Max 
V||_ = Max, V|h = Min 
(Note 4) 

H 




Vol 

Low Level Output 
Voltage 

Vcc = Min, Iol = Max 
V||_ = Max, V|h = Min 
(Note 4) 

DM96 



0.4 

B 

DM86 

■ 


0.45 

l|H 

High Level Input Current 

Vcc = Max, V| = 4.5V 



60 

fxA 

l|L 

Low Level Input 
Current 

V C c = Max 

DM96 V| = 0.40V 



-1.6 

mA 

DM86 V| = 0.45V 



-1.6 

< 

o 

o 

II 

2 

3 

DM96 V| = 0.40V 



-1.24 

DM86 V| = 0.45V 



-1.41 

los 

Short Circuit 
Output Current 

Vcc = Max, Vout = IV 
(Notes 2 and 4) 

DM96 



-25 

mA 

DM86 



-35 

lee 

Supply Current 

V C c = Max 

DM96 


39 

45 

mA 

DM86 


39 

50 


Note 1: All typicals are at Vcc = 5V, T* = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Unless otherwise noted, Rx = 10k for all tests. 

Note 4: Ground PIN 1(15) for Voi_on PIN 7(9) or Voh and loson PIN 6(10) and apply momentary ground to PIN 4(12). Open PIN 1(15) for Vol on PIN 6(10) or Voh 
and l 0 s on PIN 7(9). 
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Switching Characteristics Vcc = 5V, Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 



tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

tpHL 

Propagation Delay Time, 
High-to-Low Level Output 

tpyy(MIN) 

Minimum True Output 
Pulse Width 


Minimum Complement 
Pulse Width 

tpw 

Pulse Width 

CSTRAY 

Maximum Allowable Wiring 
Capacitance 

R X 

External Timing Resistor 


Negative Trigger Input 
to True Output 

Negative Trigger Input 
To Complement Output ~ 1 5 pF 


Min Max Min Max 


35 



Logic Diagrams 


(D T(2> 


(15) [(1 4) 

ri ( iq ) 


0 

(6) 

< 12 > T 

Q 



SO 


C D 6 

(7) 


Co ° 

t(3) 



¥(13) 


Operating Rules 

1 . An external resistor (Rx) and external capacitor (Cx) are 
required as shown in the Logic Diagram. 

2. The value of Cx may vary from 0 to any necessary value 
available. If, however, the capacitor has leakages ap- 
proaching 3.0 p-A or if stray capacitance from either ter- 
minal to ground is more than 50 pF, the timing equations 
may not represent the pulse width obtained. 

3. The output pulse with (t) is defined as follows: 


•- KR X C x[l + ^] K=S.34 103pF 

'here: Rx is in Ml, Cx is in pF 

t is in ns 

for Cx < 1 0 3 pF, see Figure 1. 
for K vs Cx see Figure 6. 


4. If electrolytic type capacitors are to be used, the following 
three configurations are recommended: 

A. Use with low leakage capacitors: 

The normal RC configuration can be used predictably 
only if the forward capacitor leakage at 5.0V is less 
than 3 pA, and the inverse capacitor leakage at 1 .0V is 
less than 5 pA over the operational temperature 
range. 


R < 0.6 Rx (Max) 
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Typical Performance Characteristics 



■iBIlM 

HHiimii 

— 

wmmmumm 

— BIM1 



Vcc = 5.0 V 
■ RX = 10 kft 
C X = 103 pF 


1 10 102 10 3 
Cx - TIMING CAPACITANCE (pF) 

TL/F/6611-12 

FIGURE 1. Output Pulse Width vs Timing Resistance 
and Capacitance for Cx < 10 3 pF 


± 0.90 1 1 1 1 1 1 1 1 

-75 -25 25 75 125 

T A - AMBIENT TEMPERATURE (°C) 

TL/F/6011-13 

FIGURE 2. Normalized Output Pulse Width 
vs Ambient Temperature 



10 20 30 40 50 

P X • EXTERNAL TIMING RESISTOR (K0) 

TL/F/6611-14 

FIGURE 3. Pulse Width vs Timing Resistor 


Ta - 25°C 
RX - 10 kn 
Cx = 103 pF 


± 0.90 I I I I I I I I I 

4.0 4.5 5.0 . 5.5 6.0 

Vcc * SUPPLY VOLTAGE (V) 

TL/F/6611-15 

FIGURE 4. Normalized Output Pulse Width 
vs Supply Voltage 


Vcc = 5.0 V 
R X = 5 kfl 
c x = o 

C L = 15 pF 


COMPLEMENTARY OUTPUT 


§ 70 TRUE OUTPUT ‘ 

a 6o . .1 1 1... .. 

-75 -25 25 75 125 

T A - AMBIENT TEMPERATURE (°C) 

- TL/F/6611-16 

FIGURE 5. Minimum Output Pulse Width 
vs Ambient Temperature 


Hllllll 

ilium 


T a =25°C 


Vcc = 5.0V 


0 .2 .4 .6 .8 1.0 1.2 1.4 1.6 
"K” COEFFICIENT 

TL/F/6611-17 

FIGURE 6. Typical "K” Coefficient Variation 
vs Timing Capacitance 
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DM54L00/DM74L00 Quad 2-Input NAND Gates 

General Description Absolute Maximum Ratings (Note) 

This device contains four independent gates each of which Specifications for Military/ Aerospace products are not 
performs the logic NAND function. contained in this datasheet. Refer to the associated 

reliability electrical test specifications document. 

Supply Voltage 8V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM57L — 55°C to + 125°C 

DM74L 0°Cto +70°C 

Storage Temperature Range -65°C to + 150°C 

Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Connection Diagram 


Function Table 


Dual-ln-Line Package 

V cc B4 A4 Y4 B3 A3 Y3 



TL/F/6654-1 

Order Number OM54LOOJ or DM74L00N 
See NS Package Number J14A or N14A 


Y = AB 


inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 


5 
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Recommended Operating Conditions 


Symbol 

Parameter 

DM54L00 

DM74L00 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

Vih 

High Level Input 
Voltage 

2 



2 



V 

V|L 

Low Level Input 
Voltage 



0.7 



n 

V 

•OH 

High Level Output 
Current 







mA 

•OL 

Low Level Output 
Current 



2 



3.6 

mA 

t a 

Free Air Operating 
Temperature 

-55 


125 

0 


70 

°C 

Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 

Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

VoH 

High Level Ouput 
Voltage 

Vcc : Min, Ioh = Max 
V|[_ = Max 

2.4 

3.3 


D 

VOL 

Low Voltage Output 
Voltage 

Vcc = Min 
•ol = Max 
V|h = Min 

DM54 


0.15 

0.3 


DM74 


0.2 

0.4 

H 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



0.1 

mA 

IlH 

High Level Input 
Current 

V C c = Max, V| = 2.4V 



10 

PA 

l|L 

Low Level Input 
Current 

V C c = Max, V| = 0.3V 



-0.18 

mA 

•os 

Short Circuit 
Output Current 

V C c = Max 
(Note 2) 

DM54 

-3 


-15 


DM74 

-3 


-15 


•CCH 

Supply Current with 
Outputs High 

Vcc = Max 


0.44 

0.8 

mA 

•CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


1.16 

2.04 

mA 


Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one should be shorted at a time. 


Switching Characteristics at Vcc = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

tPLH 

Propagation Delay 

R L = 4 kfl 


Low to High Level Output 

C L = 50 pF 

tpHL 

Propagation Delay 



High to Low Level Output 



Min 


Max 


Units 


60 


60 


ns 
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DM54L02/DM74L02 Quad 2-Input NOR Gates 

General Description 

This device contains four independent gates each of which 
performs the logic NOR function. 


Connection Diagram 


Dual-ln-Llne Package 



Y1 A1 81 Y2 A2 B2 GND 

TL/F/6656-1 

Order Number DM54L02J or DM74L02N 
See NS Package Number J14A or N14A 


Function Table 


Y = A + B 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
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DM54L02/DM74L02 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54L — 55°C to + 125°C 

DM74L 0°Cto +70°C 

Storage Temperature Range -65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

lOH 

High Level Output Current 

>OL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54L02 






DM74L02 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 


VOH 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit 
Output Current 


Supply Current with 
Outputs High 


Supply Current with 
Outputs Low 


Vcc = Min, Iqh = Max 
Vil = Max 


Vcc = Min DM54 

lOL = Max 

V| H = Min DM74 


Vcc = Max, V| = 5.5V 


Vcc = Max, V, = 2.4V 


V C c = Max, V| = 0.3V 


Vcc = Max 
(Note 2) 


Vcc = Max 


Vcc = Max 


DM54 

-3 

DM74 

-3 



Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

tpLH 

Propagation Delay Time 
Low to High Level Output 

tPHL 

Propagation Delay Time 
High to Low Level Output 


Conditions 


R|_ = 4 kH 
C L = 50 pF 



Max 

Units 

60 

ns 

60 

ns 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: Not more than one output should be shorted at a time. 
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DM54L04/DM74L04 Hex Inverting Gates 


General Description 

This device contains six independent gates each of which 
performs the logic INVERT function. 

Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 8V 

Input Voltage 5.5V 


Operating Free Air Temperature Range 
DM54L — 55°C to + 125°C 

DM74L 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Connection Diagram 


Dual-ln-Llne Package 



Order Number DM54L04J or DM74L04N 
See NS Package Number J14A or N14A 


Function Table 


Y = A 


Input 

Output 

A 

Y 

L 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 


DM54L04/DM74L04 







Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input Voltage 

V|L 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

Ta 

Free Air Operating Temperature 


DM54L04 






DM74L04 







Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max 

2.4 

3.3 


V 

VOL 

Low Level Output 
Voltage 

Vcc = Min 
lOL = Max 
Vih = Min 

DM54 


0.15 

0.3 

V 

DM74 


0.2 

0.4 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5V 



0.1 

mA 

l|H 

High Level Input Current 

V C c = Max, V| = 2.4V 



10 

juA 

IlL 

Low Level Input Current 

V C c = Max, V| = 0.3V 



-0.18 

mA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-3 


-15 

mA 

DM74 

-3 


-15 

ICCH 

Supply Current with 
Outputs High 

Vcc = Max 


0.6 

1.2 

mA 

>CCL 

Supply Current with 
Outputs Low 

Vcc = Max 


1.7 

3.06 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tPLH 

Propagation Delay Time 
Low to High Level Output 

R L = 4 kn, 
C L = 50 pF 


60 

ns 

l PHL 

Propagation Delay Time 
High to Low Level Output 


60 

ns 


Note 1: All typicals are at Vcc = "1a = 25°C. 

Note 2: Not more than one output should be shorted at a time. 


5-8 




























































































































National 

Semiconductor 

Corporation 


DM54L10/DM74L10 Triple 3-Input NAND Gates 


General Description 

This device contains three independent gates each of which 
performs the logic NAND function. 

Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8V 

Input Voltage 5.5V 


Operating Free Air Temperature Range 
DM54L — 55°C to + 1 25°C 

DM74L 0°C to + 70°C 

Storage Temperature Range -65°Cto +150°C 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Connection Diagram 


Dual-in-Line Package 

V cc Cl Y1 £3 B3 A3 Y3 







■n 

i 

R 

l 

| 

■ 

I 

■ 

1 

I 

■■ 

■ 

■ 

■ 

m 

n 





■i 


A1 B1 A2 B2 C2 Y2 GND 

TL/F/6019-1 

Order Number DM54L10J or DM74L10N 
See NS Package Number J14A or N14A 

Function Table 


Y = ABC 


Inputs 

Output 

A 

B 

C 

Y 

X 

X 

L 

H 

X 

L 

X 

H 

L 

X 

X 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 


5 
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Recommended Operating Conditions 


Symbol 

Parameter 


Min 

v cc 

Supply Voltage 

4.5 

V|H 

High Level Input 
Voltage 

2 

V| L 

Low Level Input 
Voltage 


IOH 

High Level Output 
Current 


>OL 

Low Level Output 
Current 


Ta 

Free Air Operating 
Temperature 

-55 


DM54L10 




Min 


4.75 





DM74L10 




Units 

Max 

5.25 

V 


V 

0.7 

V 

-0.2 

mA 

3.6 

mA 

70 

°C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

VOH 

High Level Output 
Voltage 

Vcc 7 Min, Ioh = Max 
V|i_ = Max 

2.4 

3.3 


V 

VOL 

Low Level Output 
Voltage 

Vcc = Min 
Iol = Max 
V|h = Min 

DM54 


0.15 

0.3 

V 

DM74 


0.2 

0.4 

l| 

Input Current @ Max 
Input Voltage 

V CC = Max, V| = 5.5V 



0.1 

mA 

IlH 

High Level Input 
Current 

V C c = Max, V t = 2.4V 



10 

/*A 

IlL 

Low Level Input 
Current 

V C c = Max, V| = 0.3V 



-0.18 

mA 

los 

Short Circuit 
Output Current 

Vcc = Max 
(Note 2) 

DM54 

-3 


-15 

mA 

DM74 

-3 


-15 

>CCH 

Supply Current with 
Outputs High 

Vcc = Max 


0.33 

0.6 

mA 

>CCL 

Supply Current with 
Outputs Low 

V C c = Max 


0.87 

1.53 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

R L = 4 kn, 
C L = 50 pF 


60 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 


60 

ns 


Note 1: All typicals are at Vcc = 5V, T* = 25°C. 

Note 2: Not more than one output should be shorted at a time. 


5-10 



























































































































National 

Semiconductor 

Corporation 


DM54L20/DM74L20 Dual 4-Input NAND Gates 


General Description 

This device contains two independent gates each of which 
performs the logic NAND function. 

Absolute Maximum Ratings (Note) 

Specifications for Mllltary/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 8V 

Input Voltage 5.5V 


Operating Free Air Temperature Range 
DM54L - 55°C to + 1 25°C 

DM74L 0°Cto +70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Connection Diagram 


Dual-In-Line Package 



Order Number DM54L20J or DM74L20N 
See NS Package Number J14A or N14A 


Function Table 


Y = ABCD 


Inputs 

Output 

A 

B 

C 

D 

Y 

X 

X 

X 

L 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 

L 


H = High Logic Level 
L = Low Logic Level 
X = Either Low or High Logic Level 
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Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

VOH 

High Level Ouput 
Voltage 

Vcc = Min, Ioh = Max 
V|l = Max 

2.4 

3.3 


V 

VOL 

Low Voltage Output 

Vcc = Min 

DM54 


0.15 

0.3 



Voltage 

Iol Max 
Vih = Min 

DM74 


0.2 

0.4 

V 

l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V, = 5.5V 



0.1 

mA 

IlH 

High Level Input 
Current 

V cc = Max, V| = 2.4V 



10 

ju.A 

IlL 

Low Level Input 
Current 

V CC = Max, V| = 0.3V 



-0.18 

mA 

los 

Short Circuit 

Vcc = Max 

DM54 

-3 


-15 

mA 


Output Current 

(Note 2) 

DM74 

-3 


-15 

■CCH 

Supply Current with 
Outputs High 

Vcc = Max 


0.22 

0.4 

mA 

>CCL 

Supply Current with 
Outputs Low 

Vqc = Max 


0.58 

1.02 

mA 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

tpLH 

Propagation Delay Time 
Low to High Level Output 

R L = 4 kn, 
C L = 50 pF 


60 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 


60 

ns 


Note 1: All typicals are at Vcc = 5V, T A 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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DM54L72/DM74L72 AND-Gated Master-Slave 
J-K Flip-Flop with Preset, Clear 
and Complementary Outputs 


General Description 

This device contains a positive pulse triggered master-slave 
J-K flip-flop with complementary outputs. Multiple J and K 
inputs are ANDed together to produce the internal J and K 
function for the flip-flop. The J and K data is processed by 
the flip-flop after a complete clock pulse. While the clock is 
low the slave is isolated from the master. On the positive 
transition of the clock, the data from the AND gates is trans- 
ferred to the master. While the clock is high the AND gate 


inputs are disabled. On the negative transition of the clock 
the data from the master is transferred to the slave. The 
logic state of the J and K inputs must not be allowed to 
change while the clock is in the high state. Data is trans- 
ferred to the outputs on the falling edge of the clock pulse. 
A low logic level on the preset or clear inputs sets or resets 
the outputs regardless of the logic levels of the other inputs. 




TL/F/6629-1 

Order Number DM54L72J or DM74L72N 
See NS Package Number J14A or NJ14A 


Note 1: J = (J1)(J2)(J3), K = (K1)(K2)(K3) 

H = High Logic Level 
X = Either Low or High Logic Level 
L = Low Logic Level 

J“L = Positive pulse. The J and K inputs must be held constant while the 
clock is high. Data is transferred to the outputs on the falling edge of the 
clock pulse. 

Q 0 = The output logic level before the indicated input conditions were es- 
tablished. 

* = This configuration is nonstable; that is, it will not persist when the preset 
and/or clear inputs return to their inactive (high) level. 

Toggle = Each output changes to the complement of its previous level on 
each complete high level clock pulse. 
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Absolute Maximum Ratings (Note) 

Note: The “Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guarateed. 
The device should not be operated at these limits. The para- 
metric values defined in the "Electrical Characteristics" ta- 
ble are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54L72 

DM74L72 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level 
Input Voltage 

Clock 



0.6 



0.6 

V 

Others 



0.7 



0.7 

lOH 

High Level Output Current 



-0.2 



-0.2 

mA 

lOL 

Low Level Output Current 



2 



3.6 

mA 

fCLK 

Clock Frequency (Note 2) 

0 


6 

0 


6 

MHz 

tw 

Pulse Width 
(Note 2) 

Clock High 

100 



100 



ns 

Clock Low 

100 



100 



Preset Low 

100 



100 



Clear Low 

100 



100 



tsu 

Input Setup Time (Notes 1 & 2) 

Of 



Of 



ns 

tH 

Input Hold Time (Notes 1 & 2) 

Of 



Of 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: The symbols ( f . 4.) indicate the edge of the clock pulse used for reference: f for rising edge, J, for falling edge. 
Note 2: Ta = 25°C and Vcc = 5V. 


Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8 V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54L — 55°C to + 125°C 

DM74L 0°Cto+70°C 

Storage Temperature Range -65°C to 4- 150°C 

Recommended Operating Conditions 
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Electri cal Ch ara cteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

VoH 

High Level Output 
Voltage 

Vcc = Mia* Ioh = Max 
V||_ = Max, V|h = Min 

2.4 

3.3 


V 

VOL 

Low Level Output 
Voltage 

Vcc “ Min 
Iol = Max 
V| L = Max 
Vih = Min 

DM54 


0.15 


V 

DM74 


0.2 

0.4 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max 
V, = 5.5V 

J, K 



100 

jaA 

Clear 



200 

Preset 



200 

Clock 



200 

IlH 

High Level Input 
Current 

!> 
II W 

o II 

o _ 
> > 

J. K 



10 

/aA 

Clear 



20 

Preset 



20 

Clock 



-200 

IlL 

Low Level Input 
Current 

V C c = Max 
V| = 0.3V 

J, K 



-0.18 

mA 

Clear 



-0.36 

Preset 



-0.36 

Clock 



-0.36 

los 

Short Circuit 
Output Current 

Vcc = Max 

DM54 

-3 


-15 

mA 

DM74 

-3 


-15 

>cc 

Supply Current 

V cc = Max (Note 2) 


0.76 

1.44 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25”C. 

Note 2: With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement the clock input is grounded. 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 4 kn, C L = 50 pF 

Units 

Min 

Max 

fMAX 

Maximum Clock Frequency 


6 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Preset 
to Q 


75 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Preset 
to Q 


150 

ns 

tpLH 

Propagation Delay Level Output 
Low to High Level Output 

Clear 
to Q 


75 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clear 
to Q 


150 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Q or Q 

10 

75 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Q or Q 

10 

150 

ns 





















































































































DM54L73/DM74L73 


National 

Semiconductor 

Corporation 


DM54L73/DM74L73 Dual Master-Slave J-K Flip-Flops with 
Clear and Complementary Outputs 


General Description 

This device contains two independent positive pulse trig- 
gered J-K flip-flops with complementary outputs. The J and 
K data is processed by the flip-flops after a complete clock 
pulse. While the clock is low the slave is isolated from the 
master. On the positive transition of the clock, the data from 
the J and K inputs is transferred to the master. While the 
clock is high, the data from the J and K inputs are 


disabled. On the negative transition of the clock, the data 
from the master is transferred to the slave. The logic states 
of the J and K inputs must not be allowed to change while 
the clock is high. Data is transferred to the outputs on the 
falling edge of the clock pulse. A low logic level on the clear 
input will reset the outputs regardless of the logic states of 
the other inputs. 


Connection Diagram 


Dual-ln-Llne Package 

ai GND K2 



CLKt CLR 1 


CLK2 CLR 2 


Order Number DM54L73J or DM74L73N 
See NS Package Number J14A or N14A 


Function Table 


Inputs 

Outputs 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

J~L 

L 

L 

Qo 

Qo 

H 

_n_ 

H 

L 

H 

L 

H 

_n_ 

L 

H 

L 

H 

H 

_n_ 

H 

H 

Toggle 


H = High Logic Level 
X = Either Low or High Logic Level 
L = Low Logic Level 

XL = Positive pulse data. The J and K inputs must be held constant while 
the clock is high. Data is transferred to the outputs on the falling edge of the 
clock pulse. 

Qo = The output logic level before the indicated input conditions were 
established. 

Toggle = Each output changes to the complement of its previous level on 
each complete high level clock pulse. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 8V 

Input Voltage 5.5V 

Storage Temperature Range -65°C to + 1 50°C 

Operating Free Air Temperature Range 
DM54L -55°C to + 125°C 

DM74L 0°C to + 70°C 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device can not be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


Symbol 


DM54L73 

DM74L73 

Units 



Min 

Norn 

Max 

Min 

Nom 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



M 

V|L 

Low Level 

Clock 



0.6 



0.6 

mm 


Input Voltage 

Others 



0.7 



0.7 


lOH 

High Level Output Current 



-0.2 



-0.2 

mA 

lOL 

Low Level Output Current 



2 



3.6 

mA 

fCLK 

Clock Frequency (Note 2) 

0 


6 

0 


6 

MHz 

tw 

Pulse Width 

Clock High 

100 



100 





(Note 2) 

Clock Low 

100 



100 



ns 



Clear Low 

100 



100 




tsu 

1 

Input Setup Time (Notes 1 & 2) 

oT 



oT 



ns 

tH 

Input Hold Time (Notes 1 & 2) 

ol 



oi 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: The symbols ( f , X) indicate the edge of the clock pulse used for reference: | for rising edge, X for falling edge. 
Note 2: T a = 25"C and V C c = 5V. 
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Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

VOH 

High Level Output 
Voltage 

Vcc : Min, Ioh = Max 
V|i_ = Max, V|H = Min 

2.4 

3.3 


V 

v OL 

Low Level Voltage 
Voltage 

Vcc Min 
Iol = Max 
V|[_ = Max 
V|h = Min 

DM54 


0.15 

0.3 

V 

DM74 


0.2 

0.4 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max 
V| = 5.5V 

J, K 



100 

/aA 

Clear 



200 

Clock 



200 

l|H 

High Level Input 
Current 

Vcc = Max 
V| = 2.4V 

J, K 



10 

juA 

Clear 



20 

Clock 



-200 

IlL 

Low Level Input 
Current 

Vcc = Max 
V| = 0.3V 

J, K 



-0.18 

mA 

Clear 



-0.36 

Clock 



-0.36 

>OS 

Short Circuit 
Output Current 

Vcc = Max 

DM54 

-3 


-15 

mA 

DM74 

-3 


-15 

Icc 

Supply Current 

V C c = Max (Note 2) 


1.5 

2.88 

mA 


Note 1: All typicals are at Vcc = 5V, T A = 25”C. 

Note 2: With all outputs open, Icc is measured with the Q and 5 outputs high in turn. At the time of measurement, the clock is grounded. 


Switching Characteristics Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (input) 

R u = 4 kft, C L = 50 pF 

Units 

To (Output) 

Min 

Max 

f MAX 

Maximum Clock Frequency 


6 


MHz 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear to Q 


150 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clear to Q 


75 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to Q or Q 

10 

75 

ns 

tpHl 

Propagation Delay Time 
High to Low Level Output 

Clock to Q or Q 

10 

150 

ns 







































































































National 

Semiconductor 

Corporation 


DM54L74/DM74L74 Dual Positive-Edge-Triggered 
D Flip-Flops with Preset, Clear, and Complementary 
Outputs 


General Description 

This device contains two independent positive-edge-trig- 
gered D flip-flops with complementary outputs. The informa- 
tion on the D input is accepted by the flip-flops on the posi- 
tive going edge of the clock pulse. The triggering occurs at a 
voltage level and is not directly related to the transition time 
of the rising edge of the clock. The data on the D 


input may be changed while the clock is low or high without 
affecting the outputs as long as the data setup and hold 
times are not violated. A low logic level on the preset or 
clear inputs will set or reset the outputs regardless of the 
logic levels of the other inputs. 


Connection Diagram 

Dual-In-Line Package 


V C c CLR 2 D2 CLK 2 PR 2 Q2 Q2 



Order Number DM54L74J or DM74L74N 
See NS Package Number J14A or N14A 


Function Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

L 

X 

Qq 

Qq 


H = High Logic Level 
X = Either Low or High Logic Level 
L = Low Logic Level 
t = Positive-going transition. 

Qo = The output logic level of Q before the indicated input conditions were 
established. 

• = This configuration is nonstable; that is, it will not persist when either the 
preset and/or clear inputs returned to their inactive (high) level. 
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DM54L74/DM74L74 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Symbol 

Parameter 

DM54L74 

DM74L74 

Units 

Min 

Norn 

Max 

Min 

Norn 

Max 

Vec 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V| L 

Low Level Input Voltage 



0.7 



0.7 

V 

lOH 

High Level Output Current 



-0.2 



-0.2 

mA 

lOL 

Low Level Output Current 



2 



3.6 

mA 

fCLK 

Clock Frequency (Note 2) 

0 


6 

0 


6 

MHz 

tw 

Pulse Width 
(Note 2) 

Clock High 

75 



75 



ns 

Clock Low 

75 



75 



Preset Low 

75 



75 



Clear Low 

75 



75 



tsu 

Input Setup Time (Notes 1 & 2) 

50 1 



50 T 



ns 

t H 

Input Hold Time (Notes 1 & 2) 

15f 



15 T 



ns 

Ta 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Note 1: The symbol ( T ) indicates the rising edge of the clock pulse is used for reference. 
Note 2: T A = 25°C and V CC = 5V. 


Absolute Maximum Ratings (Note) 

Specifications for Military /Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8 V 

Input Voltage 5.5 V 

Operating Free Air Temperature Range 
DM54L — 55°Cto + 125°C 

DM74L 0°Cto +70°C 

Storage Temperature Range -65°Cto +150°C 

Recommended Operating Conditions 
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Electri cal C haracteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

VOH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, Vih = Min 

2.4 

3.3 


V 

V(DL 

Low Level Output 
Voltage 

Vcc = Min 
Iol = Max 
V|(_ = Max 
V|h = Min 

DM54 


0.15 

0.3 

V 

DM74 


0.2 

0.4 

l| 

Input Current @ Max 
Input Voltage 

Vcc = Max 
V| = 5.5V 

D 



100 

jiA 

Clear 



300 

Preset 



200 

Clock 



200 

IlH 

High Level Input 
Current 

< < 
- o 
II O 
to II 

< s 
s 

D 



10 

jwA 

Clear 



30 

Preset 



20 

Clock 



20 

l|L 

Low Level Input 
Current 

Vcc = Max 
V, = 0.3V 

D 



-0.18 

mA 

Clear 



-0.36 

Preset 



-0.18 

Clock 



-0.36 

l os 

Short Circuit 
Output Current 

Vcc = Max 

DM54 

-3 


-15 

mA 

DM74 

-3 


-15 

icc 

Supply Current 

Vcc = Max (Note 2) 


1.6 

3 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded. 


Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 
To (Output) 

R L = 4 kn, C L = 50 pF 

Units 

Min 

Max 

fMAX 

Maximum Clock Frequency 


6 


MHz 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Preset 
to Q 


60 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Preset 
to Q 


120 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clear 
to Q 


60 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

Clear 
to Q 


120 

ns 

tPLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Q or Q 

10 

90 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Q or Q 

10 

120 

ns 
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DM54L93/DM74L93 
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National 

Semiconductor 

Corporation 


DM54L93/DM74L93 Decade, 
Divide-by-12, and Binary Counters 


General Description 

Each of these monolithic counters contains four master- 
slave flip-flops and additional gating to provide a divide-by- 
two counter and a three-stage binary counter for which the 
count cycle length is divide-by-eight. 

To use their maximum count length (decade, divide-by- 
twelve, or four-bit binary), the B input is connected to the Qa 
output. The input count pulses are applied to input A and the 
outputs are as described in the appropriate truth table. 


Features 

■ Typical power dissipation 16 mW 

■ Count frequency 15 MHz 


Connection Diagram 


Dual-ln-Line Package 


Function Tables 


R0(1) R0(2) 


TL/F/6637-1 

Order Number DM54L93J or DM74L93N 
See NS Package Number J14A or N14A 


COUNT SEQUENCE 
(See Note A) 

Output 

Qp Qc Qb 




RESET/COUNT TRUTH TABLE (Note B) 


Reset Inputs 

Output 

R0(1) R0(2) 

Qp Qc Qb Qa 

H H 

L X 

X L 

L L L L 

COUNT 
COUNT 


Note A: Output Qa is connected to input B 

Note B: H = High Level, L = Low Level, X = Don’t Care. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained in this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54L — 55°C to + 125°C 

DM74L 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 



DM54L93 


Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency (Note 5) 


Pulse Width 
(Note 5) 


Reset Release time (Note 5) 


Free Air Operating Temperature 



Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current 


Conditions 


V C c = Min. Ioh = Max 
Vil = Max, Vih = Min 


Vcc = Min, Iol = Max 
V|i_ = Max, Vih = Min 
(Note 4) 


V C c = Max 
V| = 5.5V 


V C c = Max 
V| = 2.4V 


V C c = Max 
V| = 0.3V 


V C c = Max 
(Note 2) 



Vcc = Max (Note 3) 


Note 1: All typicals are at Vcc = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all outputs open, R0 inputs grounded following momentary connection to 4.5V and all other inputs grounded. 

Note 4: Q a outputs are tested at Iql = rnax plus the limit value of In. for the B input. This permits driving the B input while maintaining full fan-out capability. 
Note 5: T A = 25’C and Vcc = 5V. 
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DM54L93/DM74L93 


Switching Characteristics at Vcc = 5V and T^ = 25°C (See Section 1 for Test Waveforms and Output Load) 


R L = 4 kn, C u = 50 pF 


From (Input) 
To (Output) 

A to Qa 

A to Qq 

A to Qq 


Symbol 

Parameter 

fMAX 

Maximum Clock Frequency 

tpLH 

Propagation Delay Time 


Low to High Level Output 

tPHL 

Propagation Delay Time 


High to Low Level Output 



Logic Diagram 



Esi 

1 

JH 



The J and K inputs shown without connection are for reference only and are functionally at a high level. 
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DM54L95/DM74L95 4-Bit Parallel Access Shift Registers 


General Description 

These 4-bit registers feature parallel and serial inputs, paral- 
lel output, mode control, and two clock inputs. The registers 
have three modes of operation. 

Parallel (broadside) load 

Shift right (the direction Qa toward Qd) 

Shift left (the direction Qq toward Qa) 

Parallel loading is accomplished by applying the four bits of 
data and taking the mode control input high. The data is 
loaded into the associated flip-flops and appears at the out- 
puts after the high-to-low transition of the clock-2 input. Dur- 
ing loading, the entry of serial data is inhibited. 

Shift right is accomplished on the high-to-low transition of 
clock 1 when the mode control is low; shift left is accom- 
plished on the high-to-low transition of clock 2 when the 


Connection Diagram 

Dual-ln-Llne Package 


mode control is high by connecting the output of each flip- 
flop to the parallel input of the previous flip-flop (Qq to input 
C, etc.) and serial data is entered at input D. The clock input 
may be applied simultaneously to clock 1 and clock 2 if both 
modes can be clocked from the same source. 

Changes at the mode control input should normally be 
made while both clock inputs are low; however, conditions 
described in the last three lines of the truth table will also 
ensure that register contents are protected. 

Features 

■ Typical maximum clock frequency 14 MHz 

■ Typical power dissipation mW 


ITS CLOCK 2 

< L-SWFT 

Od (LOAD) 



Order Number DM54L95J 
or DM74L95N 
See NS Package Number 
J14A or N14A 


SERIAL INPUT B INPUT C Vcc INPUT D MODE CLOCK 1 
INPUT CONTROL R-SH1FT 


Function Table 



Outputs 

Qa 

Qb 

Qc 

Qd 

Qao 

Qbo 

Qco 

Qdo 

a 

b 

c 

d 

QBn 

Qcn 

QDn 

d 

Qao 

Qbo 

Qco 

Qdo 

h 

QAn 

QBn 

Qcn 

L 

QAn 

QBn 

Qcn 

Qao 

QBn 

Qco 

Qdo 

Qao 

Qbo 

Qco 

Qdo 

Qao 

Qbo 

Qco 

Qdo 

Qao 

Qbo 

Qco 

Qdo 

Qao 

Qbo 

Qco 

Qdo 



tShifting left requires external connection of Qb to A, Qc to B, Qq to C. Serial data is entered at input D. 

H = High Level (Steady State), L = Low Level (Steady State), X = Don’t Care (Any input, including transitions). 

1 = Transition from high to low level, f = Transition from low to high level, 
a, b, c, d, = The level of steady state input at inputs A, B, C, or D, respectively. 

Qao. Qbo. Qco> Qdo “ The level of Qa, Qb. Qc. or Qq. respectively, before the indicated steady state input conditions were established. 

Qad. QBn. Qcn. Qdh = The level of Qa. Qb. Qc. or Qd. respectively, before the most recent i transition of the clock. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54L — 55°Cto +125°C 

DM74L 0“C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Recommended Operating Conditions 


Symbol 


Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


DM54L95 
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DM74L95 






Supply Voltage 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Current 


Low Level Output Current 


Clock Frequency (Note 1) 


Pulse Width of Clock (Note 1) 


Data Setup Time (Note 1) 


Time to Enable 
Clock (Note 1) 


Data Hold Time (Note 1) 


Time to Inhibit Clock 1 or Clock 2 (Note 1) 


Free Air Operating Temperature 


Note 1: T a = 25“C and V C c = 5V. 

Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 


VOH 


Clock 1 

120 

Clock 2 

100 




Parameter 

Conditions 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, Vih = Min 

Low Level Output 

Vcc = Min, Iol Max 

DM54 

Voltage 

V|[_ = Max, V|h = Min 

DM74 

Input Current @ Max 

V C c = Max 

Mode 

Input Voltage 

V| = 5.5V 

Others 

High Level Input 

V C c = Max 

Mode 

Current 

V| = 2.4V 

Others 

Low Level Input 

V C c = Max 

Mode 

Current 

V| = 0.3V 

Others 

Short Circuit 

Vcc = Max 

DM54 

Output Current 

(Note 2) 

DM74 

Supply Current 

Vcc = Max (Note 3) 




0.2 


0.1 


20 

ju.A 

10 

-0.36 


-0.18 


-15 


-15 


8 

mA 


Note 1: All typicals are at Vcc = 5V, T A 25°C 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5V; and a momentary 3V, then ground, applied to 
both clock inputs. 
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Switching Characteristics at Vcc = 5V and Ta 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

R L = 

4ft, Cl = 50 pF 

Units 

To (Output) 

Min 

Max 

f MAX 

Maximum Clock Frequency 


6 


MHz 

tpLH 

Propagation Delay Time 

Clock to 



90 

ns 


Low to High Level Output 

Output 



l PHL 

Propagation Delay Time 

Clock to 



90 

ns 


High to Low Level Output 

Output 




Logic Diagram 

DATA MPUTS 

A B C D 
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DM54L98/DM74L98 4-Bit Storage Registers 


General Description 

These data selectors/storage registers are composed of 
four S-R master-slave flip-flops, four AND-OR INVERT 
gates, one buffer, and six inverter/drivers. 

When the word select input is low, word 1 (A1, B1, Cl, D1) 
is applied to the flip-flops. A high level input to word select 
will cause the selection of word 2 (A2, B2, C2, D2). The 
selected word is shifted to the output terminals on the nega- 
tive-going edge of the clock pulse. 

Typical clock frequency is 12 MHz. 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54L — 55°Cto + 125°C 

DM74L 0°C to + 70°C 

Storage T emperature Range - 65°C to + 1 50°C 

Note: The "Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics” 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Connection Diagram 


Logic Diagram 


Dual-ln-Llne-Package 

OUTPUTS 

r — \ INPUT OUTPUT WORD 

vcc Q* <Jb oc oi od clock select 


woroSSL 

SELECT 



A2 A1 B1 B2 Cl C2 02 GND 

■ - 

INPUTS 

TL/F/6S 

Order Number DM54L98J or DM74L98N 
See NS Package Number J16A or N16A 



S Qc r Qc 
CLOCK 
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Recommended Operating Conditions 


Symbol 

Parameter 

DM54L98 

DM74L98 

Units 

Min 

Norn 

Max 

Min 

| 

Nom 

Max 

Vcc 

Supply Voltage 

mm 

5 

5.5 

4.75 

5 

5.25 

V 

V|H 

High Level Input Voltage 

2 



2 



V 

V|L 

Low Level Input Voltage 



0.7 



0.7 

V 

•oh 

High Level Output Current 



-0.2 



-0.2 

mA 

>OL 

Low Level Output Current 



2 



3.6 

mA 

fCLK 

Clock Frequency (Note 4) 

0 


6 

0 


6 

MHz 

t W 

Clock Pulse Width (Note 4) 

100 

65 


100 

65 


ns 

tsu 

Setup Time (Note 4) 

Data High 

100 



100 



ns 

Data Low 

120 



120 



Select High 

150 



150 



Select Low 

100 



100 



T A 

Free Air Operating Temperature 

-55 


125 

0 


70 

°C 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Min 

Typ 

(Note 1) 

Max 

Units 

VoH 

High Level Output 
Voltage 

Vcc = Min, Ioh = Max 
V||_ = Max, V|h = Min 

2.4 



V 

VoL 

Low Level Output 

Vcc = Min, Iol 1 Max, 

DM54 


0.15 

0.3 

v 


Voltage 

V||_ — Max, V|H = Min 

DM74 


0.2 

0.4 


l| 

Input Current @ Max 
Input Voltage 

V C c = Max, V| = 5.5 V 



0.1 

mA 

<IH 

High Level Input 
Current 

Vcc = Max, V| = 2.4V 



10 

ju.A 

IlL 

Low Level Input 
Current 

Vcc = Max, V| = 0.3V 



-0.18 

mA 

los 

Short Circuit 

Vcc = Max 

DM54 

-3 


-15 

mA 


Output Current 

(Note 3) 

DM74 

-3 


-15 

•cc 

Supply Current 

Vcc = Max (Note 2) 


6 

8 

mA 


Note 1: All typicals are at Vcc = 5V, T A = 25'C. 

Note 2: Ice ^ measured with all outputs open and all inputs grounded. 
Note 3: Not more than one output should be shorted at a time. 

Note 4: T A = 25'C and Vcc = 5V. 


Switching Characteristics at Vcc = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

From (Input) 

R[_ = 4 kft, Cl — 

50 pF 

Units 

To (Output) 

Min 

Max 

fMAX 

Maximum Clock Frequency 


6 


MHz 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Output 


80 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Output 


100 

ns 
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DM75L60/DM85L60, DM75L63/DM85L63 Synchronous 
4-Bit Up/Down Decade/Binary Counters 


General Description 


These circuits are synchronous up/down counters; the L60 
circuit is a BCD counter and the L63 is a 4-bit binary coun- 
ter. Synchronous operation is provided by having all flip- 
flops clocked simultaneously so that the outputs change to- 
gether when so instructed by the steering logic. This mode 
of operation eliminates the output counting spikes normally 
associated with asynchronous (ripple-clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
by a low-to-high level transition of either count (clock) input. 
The direction of counting is determined by which count input 
is pulsed, while the other count input is held high. 

All four counters are fully programmable; that is, each out- 
put may be preset to either level by entering the desired 
data at the inputs while the load input is low. The output will 
change independently of the count pulses. This feature al- 
lows the counters to be used as modulo-N dividers by sim- 
ply modifying the count length with the preset inputs. 


A clear input has been provided which, when taken to a high 
level, forces all outputs to the low level; independent of the 
count and load inputs. The clear, count, and load inputs are 
buffered to lower the drive requirements of clock drivers, 
etc., required for long words. 

Features 

■ Fully independent clear input 

■ Synchronous operation 

■ Cascading circuitry provided internally 

■ Individual preset for each flip-flop 

■ Typical count frequency 12 MHz 

■ Typical power dissipation 40 mW 


Connection Diagram 


Dual-In-Line Package 


data data data 

A CLEAR BORROW CARRY LOAD C D 



COUNT COUNT 
DOWN UP 


Order Numbers DM75L60J, DM75L63J, 
DM85L60N, or DM85L63N 
See NS Package Number 
J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 8V 

Input Voltage 5.5V 

Storage Temperature Range -65°Cto +150°C 


Operating Free Air Temperature Range 
DM75L - 55°C to + 1 25°C 

DM 85 L crcto+ycrc 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions” table will define 
the conditions for actual device operation. 


Recommended Operating Conditions 


DM75L60, L63 


Symbol 

Parameter 

Vcc 

Supply Voltage 

VlH 

High Level Input Voltage 

VlL 

Low Level Input Voltage 

lOH 

High Level Output Current 

lOL 

Low Level Output Current 

fCLK 

Clock Frequency (Note 4) 

tw 

Pulse Width of Any Input (Note 4) 

tsu 

Data Setup Time (Note 4) 

tH 

Data Hold Time (Note 4) 

Ta 

Free Air Operating Temperature 



DM85L60, L63 


Nom 


5 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol Parameter Conditions 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current 


V C c = Min, Ioh = Max 
V|i_ - Max, V|h = Min 


Vqc = Min 
Iol = Max 
Vj|_ = Max 
V|h — Min 


V C c = Max, V| = 5.5V 


V C c = Max, V| = 2.4V 


V C c = Max, V, = 0.3V 


Vqc = Max 
(Note 2) 


Vcc = Max 
(Note 3) 


Typ 

(Note 1) 


DM75 

-3 

DM85 

-3 


0.3 

V 

0.4 

0.1 

mA 

10 

fi A 

-0.18 

mA 

-15 


-15 


13 

mA 


Note 1: All typicals are at Vcc = 5V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with all outputs open, CLEAR and LOAD inputs grounded, and all other inputs at 4.5V. 
Note 4: T A = 25°C and V C c = 5V. 
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Switching Characteristics at v cc = sv and t a = 25 °c 

(See Section 1 for Test Waveforms and Output Load) 


Parameter 

From (Input) 
To (Output) 

R L = 4 kn 
C L = 50 pF 

Units 

Min 

Max 

fMAX Maximum Clock Frequency 


6 


ns 

tpLH Propagation Delay Time 
Low to High Level Output 

Count Up 
to Carry 


60 

ns 

tpHL Propagation Delay Time 
High to Low Level Output 

Count Up 
to Carry 


120 

ns 

tpi_H Propagation Delay Time 
Low to High Level Output 

Count Down 
to Borrow 


60 

ns 

tpHL Propagation Delay Time 
High to Low Level Output 

Count Down 
to Borrow 


100 

ns 

tpiH Propagation Delay Time 
Low to High Level Output 

Either Count 
toQ 


90 

ns 

tpHL Propagation Delay Time 
High to Low Level Output 

Either Count 
to Q 


150 

ns 

tpLH Propagation Delay Time 
Low to High Level Output 

Load 

toQ 


110 

ns 

tpHL Propagation Delay Time 
High to Low Level Output 

Load 

toQ 


200 

ns 

tpHL Propagation Delay Time 
High to Low Level Output 

Clear 

toQ 


190 

ns 
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Logic Diagrams (Continued) 


L63 
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DM75L60/DM85L60/DM75L63/DM85L63 


Timing Diagrams (Continued) 

L63 Binary Counters 

Typical Clear, Load and Count Sequences 



Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to binary thirteen. 

(3) Count up to fourteen, fifteen, carry, zero, one, and two. 

(4) Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 

Note A: Clear overrides load, data, and count inputs. 

Note B: When counting up, count-down input must be high; when counting 
down, count-up input must be high. 
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DM76L90/DM86L90 8-Bit Parallel 
In/Serial Out Shift Registers 


General Description 

These are 8-bit serial shift registers which shift the data in 
the direction of Qa toward Qh when clocked. Parallel-in ac- 
cess is made available by eight individual direct data inputs, 
which are enabled by a low level at the shift/load input. 
These registers also feature gated clock inputs and comple- 
mentary outputs from the eighth bit. 

Clocking is accomplished through a 2-input NOR gate, per- 
mitting one input to be used as a clock-inhibit function. Hold- 
ing either of the clock inputs high inhibits clocking, and hold- 
ing either clock input low with the load input high enables 
the other clock input. The clock-inhibit input should be 
changed to the high level only while the clock input is high. 
Parallel loading is inhibited as long as the load input is high. 
Data at the parallel inputs are loaded directly into the regis- 
ter on a high-to-low transition of the shift/load input, regard- 
less of the logic levels on the clock, clock inhibit, or serial 
inputs. 

Features 

■ Complementary outputs 

■ Direct overriding load (data) inputs 

■ Gated clock inputs 

■ Parallel-to-serial data conversion 

■ Typical frequency 14 MHz 

■ Typical power dissipation 80 mW 


Absolute Maximum Ratings (Note) 

Specifications for Military/ Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54L — 55°Cto +125°C 

DM74L 0°C to + 70°C 

Storage Temperature Range - 65°C to + 1 50°C 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 


Connection Diagram 


Dual-ln-Line Package 



TL/F/6652-1 

Order Number DM76L90J or DM86L90N 
See NS Package Number J16A or N16A 


Function Table 


Inputs 



Shift/ 

Load 

Clock 

Inhibit 

Clock 

Serial 

Parallel 

A...H 

Outputs 
Qa Qb 

Qh 

L 

X 

X 

X 

a...h 

a b 

h 

H 

L 

L 

X 

X 

Qao Qbo 

Qho 

H 

L 

T 

H 

X 

H Q A n 

QGn 

H 

L 

T 

L 

X 

L QAn 

QGn 

H 

H 

T 

X 

X 

Qao Qbo 

Qho 


H = High Level (steady state), L = Low Level (steady state) 

X = Don't Care (any input. Including transitions) 

T = Transition from low-to-high level 

a . . . h = The level of steady-state input at inputs A through H, respectively 
Qao, Qbo. Qho “ the level of Qa. Qb. or Qh. respectively, before the 
Indicated steady-state input conditions were established. 

Qati. QQn = The level of Qa or Qq, respectively, before the most recent f 
transition of the clock. 
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DM76L90/DM86L90 


Recommended Operating Conditions 


Symbol 

Parameter 

Vcc 

Supply Voltage 

V|H 

High Level Input 
Voltage 

V|L 

Low Level Input 
Voltage 

lOH 

High Level Output 
Current 

lOL 

Low Level Output 
Current 

fCLK 

Clock Frequency (Note 1) 

tw 

Pulse Width (Clock, Load)(Note 1) 

tsu 

Data Setup Time (Note 1) 

tH 

Data Hold Time (Note 1) 

Ta 

Free Air Operating 
Temperature 


DM76L90 




5 


DM86L90 







Note 1: T a = 25‘C and V C c = 5V. 

Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


Symbol 


VOH 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Current @ Max 
Input Voltage 


High Level Input 
Current 


Low Level Input 
Current 


Short Circuit 
Output Current 


Supply Current 


Conditions 


Vqc = Min, Ioh = Max 
V||_ = Max, Vih = Min 


Vcc = Min 
Iol = Max 
V|i_ = Max 
V|h = Min 


Vcc = Max, V, = 5.5V 


V C c = Max 
V| = 2.4V 


Vcc = Max 
V| = 0.3V 


V C c = Max 
(Note 2) 


Vcc = Max 
(Note 3) 




0.1 

mA 

30 

jxA 

10 

-0.54 


-0.18 


-15 


-15 


9.5 

mA 


Note 1: All typicals are at V C c = 5V, T A = 25"C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: With the outputs open, CLOCK INHIBIT and SHIFT/LOAD at 4.5V, and a clock pulse applied to the CLOCK input, Ice is measured first with the parallel 
inputs at 4.5V, then with them at OV. 
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Switching Characteristics at Vcc = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load) 


Symbol 

Parameter 

! 

From (Input) 

Rl = 4 kn, C L = 50 pF 

Units 

To (Output) 

Min 

Max 

^MAX 

Maximum Clock Frequency 


6 


ns 

fpLH 

Propagation Delay Time 
Low to High Level Output 

Load to 
Any Q 


88 

ns 

tpHL 

Propagation Delay Time 
High to Low Level Output 

Load to 
Any Q 


124 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

Clock to 
Any Q 


70 

ns 

fpHL 

Propagation Delay Time 
High to Low Level Output 

Clock to 
Any Q 


100 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 



66 

ns 

*PHL 

Propagation Delay Time 
High to Low Level Output 

H to 
Qh 


112 

ns 

tpLH 

Propagation Delay Time 
Low to High Level Output 

H to 

Qh 


66 

ns 

tPHL 

Propagation Delay Time 
High to Low Level Output 

H to 
Qh 


112 

ns 


Timing Diagram 


Typical Shift, Load and Inhibit Sequences 


CLOCK INHIBIT 
SERIAL INPUT L 





SHIFT/LOAD 

[a_ J 

_l 


B 

L 


c_r 

in 


D 

L 


DATA r 

E j 

m 


F 

L 


o r 

m 


- \ 

m 





OUTPUT 0 H 1 

OUTPUT Qh | 

i 

H | L | H | L | H | L | H | 

|— - INHIBIT — | 

SERIAL SHIFT 


LOAD 

TL/F/6652-3 
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Logic Diagram 
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Wjn National 
/Z/m Semiconductor 
SUM Corporation 


All dimensions are in inches (millimeters) 


0.785 





NS Package J16A 


J 1 6 A (REV K) 




(23.24) 

fisl fin risl ns] fi4l ri3l 


M 0.290 - 0.320 . m 
*" ] (7.366-8.128) I * 



0.310-0.410 

(7.874-10.41) 


0.055±0.005 
(1.397 ±0.127) 


0.008-0.012 ' 
(0.203-0.305) / 
86” 94” 
TYP 


0.037 ±0.005 
(0.940±0.127)~ 


r 

| 0.200 [ 


0.100±0.010 
(2.540± 0.254) 
0.018± 0.003 T „ n 


(5.080) 

0.020-0.060 

(0.508-1.524) 

0.125-0.200 

(3.175-5.080) 


0.098 
' (2.489) 
MAX 

BOTH ENOS 


NS Package J18A 



0.220-0.310 _^S 

(5.588-7.874) f 


0.005 - 0.020 / 
(0.127-0.508) 
RAD TYP 



0.037 ±0.005 
’(0.940 ±0.127) 


0.290-0.320 

(7.366-8.128)'* 


0.055 ±0.005 
(1 .397 ±0.127) _ 


0.020-0.060 

(0.508-1.524) 


0,008-0.012 

"(0.203-0.305) 


1 0.310-0.410 

*■“(7.874-10.41)" 



0.018 ±0.003 
(0.457 ±0.076) 


U 

Hh 


0.100±0.010 
’(2.540 ± 0.254) 


NS Package J20A 








0.093-0.104 

(2.362-2.642) 

I 0.004-0.012 



r~ i 

(0.102-0.305) 

* 

t 1 

a 

n 


D 

0.037-0.044 i 

(0.940-1.118) T 


0.050 

(1.270) 

TYP 

t 

0.014-0.019 

(0.356-0.483) 

TYP 


M14B(REVC) 


NS Package M14B 



L_ 

t 

0.007-0.010 
(0.178-0.254) 
TYPALL LEADS 


0 °- 8 ° 

TYP 

ALL LEADS 



uu3J - uu ° a 0.004-0 010 

(1.346 — 1.753) (0.102-0.254) 

I AFTER LEAD FINISH 





* 


mnnnnnn 


T 

0.024-0.031 

(0.610-0.787) 

t 


0.050 a 

t 

0.014-0019 


(1.270) (0.356-0 483) 

TYP TYP 


M16A I 


NS Package M16A 
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Bookshelf of Technical Support Information 

National Semiconductor Corporation recognizes the need to keep you informed about the availability of current technical 
literature. 

This bookshelf is a compilation of books that are currently available. The listing that follows shows the publication year and 
section contents for each book. 

Please contact your local National sales office for possible complimentary copies. A listing of sales offices follows this 
bookshelf. 

We are interested in your comments on our technical literature and your suggestions for improvement. 

Please send them to: 

Technical Communications Dept. M/S 23-200 

2900 Semiconductor Drive 

P.O. Box 58090 

Santa Clara, CA 95052-8090 

For a recorded update of this listing plus ordering information for these books from National’s Literature Distribution operation, 
please call (408) 749-7378. 

DATA CONVERSION/ACQUISITION DATABOOK— 1984 

Selection Guides • Active Filters • Amplifiers • Analog Switches • Analog-to-Digital Converters 
Analog-to-Digital Display (DVM) • Digital-to-Analog Converters • Sample and Hold • Sensors/Transducers 
Successive Approximation Registers/Comparators • Voltage References 

HYBRID PRODUCTS DATABOOK— 1982 

Operational Amplifiers • Buffers • Instrumentation Amplifiers • Sample & Hold Amplifiers • Comparators 
Non-Linear Functions • Precision Voltage Regulators and References • Analog Switches 
MOS Clock Drivers • Digital Drivers • A-D Converters • D-A Converters • Fiber-Optic Products 
Active Filters & Telecommunication Products • Precision Networks • 883/RETS 

INTERFACE DATABOOK— 1986 

Transmission Line Drivers/Receivers • Bus Transceivers • Peripheral/Power Drivers • Display Controllers/Drivers 
Memory Support • Microprocessor Support • Level Translators/Buffers • Frequency Synthesis 

INTERFACE/BIPOLAR LSI/BIPOLAR MEMORY/PROGRAMMABLE LOGIC 
DATABOOK— 1983 

Transmission Line Drivers/Receivers • Bus Transceivers • Peripheral/Power Drivers 
Level Translators/Buffers • Display Controllers/Drivers • Memory Support • Dynamic Memory Support 
Microprocessor Support • Data Communications Support • Disk Support • Frequency Synthesis 
Interface Appendices • Bipolar PROMs • Bipolar and ECL RAMs • 2900 Family/Bipolar Microprocessor 
Programmable Logic 

INTUITIVE 1C CMOS EVOLUTION— 1984 

Thomas M. Frederiksen’s new book targets some of the most significant transitions in semiconductor technology since the 
change from germanium to silicon. Intuitive iC CMOS Evolution highlights the transition in the reduction in defect densities and 
the development of new circuit topologies. The author’s latest book is a vital aid to engineers, and industry observers who need 
to stay abreast of the semiconductor industry. 

INTUITIVE IC OP AMPS— 1984 

Thomas M. Frederiksen’s new book, intuitive IC Op Amps, explores the many uses and applications of different IC op amps. 
Frederiksen’s detailed book differs from others in the way he focuses on the intuitive groundwork in the basic functioning 
concepts of the op amp. Mr. Frederiksen’s latest book is a vital aid to engineers, designers, and industry observers who need to 
stay abreast of the computer industry. 

LINEAR APPLICATIONS HANDBOOK— 1986 

The purpose of this handbook is to provide a fully indexed and cross-referenced collection of linear integrated circuit 
applications using both monolithic and hybrid circuits from National Semiconductor. 

Individual application notes are normally written to explain the operation and use of one particular device or to detail various 
methods of accomplishing a given function. The organization of this handbook takes advantage of this innate coherence by 
keeping each application note intact, arranging them in numerical order, and providing a detailed Subject Index. 



LINEAR SUPPLEMENT DATABOOK— 1984 

Amplifiers • Comparators • Voltage Regulators • Voltage References • Converters • Analog Switches 
Sample and Hold • Sensors • Filters • Building Blocks • Motor Controllers • Consumer Circuits 
Telecommunications Circuits • Speech • Special Analog Functions 

LOGIC DATABOOK VOLUME 1—1984 

CMOS AC Switching Test Circuits and Timing Waveforms • CMOS Application Notes • MM54HC/MM74HC 
MM54HCT/MM74HCT • CD4XXX • MM54CXXX/MM74CXXX • LSI/VLSI 

LOGIC DATABOOK VOLUME 11—1984 

Introduction to Bipolar Logic • Advanced Low Power Schottky • Advanced Schottky • Low Power Schottky 
Schottky • TTL • Low Power 
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ALABAMA 

Huntsville 

Arrow 

(205) 837-6955 
Hall-Mark 
(205) 837-0700 
Hamilton/Avnet 
(205) 837-7210 
Pioneer 
(205) 837-9300 
Schweber 
(205) 882-2200 
ARIZONA 
Phoenix 
Schweber 
(602) 997-4874 
Tempe 

Anthem Electronics 
(602) 966-6600 
Arrow 

(602) 968-4800 
Bell Industries 
(602) 966-7800 
Hamilton/Avnet 
(602) 231-5100 
CALIFORNIA 
Canoga Park 
Schweber 
(818) 999-4702 
Chatsworth 
Anthem Electronics 
(818) 700-1000 
Arrow 

(818)701-7500 
Avnet Electronics 
(818) 700-8668 
Hamilton Electro Sales 
(818) 700-0440 
Costa Mesa 
Avnet Electronics 
(714) 754-6050 
Hamilton Electro Sales 
(714)641-4159 
Culver City 

Hamilton Electro Sales 
(213) 558-2121 
Garden Grove 
Bell Industries 
(714) 895-7801 
Gardena 
Bell Industries 
(213)515-1800 
Schweber 
(213) 327-8409 
Hayward 

Arrow (41 5) 487-841 6 
Arrow (41 5) 487-4300 
Irvine 

Anthem Electronics 
(714) 768-4444 
Schweber 
(714) 863-0200 
Ontario 

Hamilton/Avnet (714) 989-4602 
Roseville 
Bell Industries 
(916) 969-3100 
Sacramento 
Hamilton/Avnet 
(916)925-2216 
Schweber 
(916) 929-9732 


San Diego 
Anthem Electronics 
(619)279-5200 
Arrow 

(619) 565-4800 
Hamilton/Avnet 
(619) 571-7510 
Schweber 
(619) 450-0454 
San Jose 

Anthem Electronics 
(408) 295-4200 
Hall-Mark 
(408) 946-0900 
Schweber 
(408)946-7171 
Sunnyvale 
Arrow 

(408) 745-6600 
Bell Industries 
(408) 734-8570 
Hamilton/Avnet 
(408) 743-3355 
Thousand Oaks 
Bell Industries 
(805) 499-6821 
Tustin 
Arrow 

(714) 838-5422 

COLORADO 

Aurora 

Arrow (303) 758-4585 
Englewood 
Anthem Electronics 
(303) 790-4500 
Hamilton/Avnet 
(303) 779-9998 
Wheatridge 
Bell Industries 
(303) 424-1985 
CONNECTICUT 
Danbury 
Hamilton/Avnet 
(203) 797-2800 
Schweber 
(203) 748-7080 
Meridian 
Lionex Inc. 

(203) 237-2282 
Norwalk 

Pioneer Northeast 
(203) 853-1515 
Wallingford 
Arrow 

(203) 265-7741 
FLORIDA 
Altamonte Springs 
Pioneer 
(305) 834-9090 
Schweber 
(305) 331-7555 
Clearwater 
Arrow 

(813) 576-8995 
Hall-Mark 
(813) 530-4543 
Deerfield Beach 
Arrow 

(305) 429-8200 
Pioneer 
(305) 428-8877 
Ft. Lauderdale 
Hamilton/Avnet 
(305) 971-2900 


Orlando 
Hall-Mark 
(305) 855-4020 
Palm Bay 
Arrow 

(305) 725-1480 
Pompano Beach 
Hall-Mark 
(305) 971-9280 
St. Petersburg 
Hamilton/Avnet 
(813) 576-3930 
Winter Park 
Hamilton-Avnet 
(305) 628-3888 
GEORGIA 
Norcross 
Arrow 

(404) 449-8252 
Hamilton-Avnet 
(404) 447-7500 
Pioneer 
(404) 448-1711 
Schweber 
(404) 449-9170 
ILLINOIS 
Bensenville 
Hamilton/Avnet 

(312) 860-7780 
Elk Grove Village 
Bell Industries 

(312) 640-1910 
Pioneer 
(312) 952-8440 
Schweber 
(312)364-3750 
Schaumberg 
Arrow 

(312)397-3440 
Woodale 
Hall-Mark 
(312) 860-3800 
INDIANA 
Carmel 

Hamilton/Avnet 
(317) 844-9333 
Indianapolis 
Advent 

(317)872-4910 

Arrow 

(319)395-7230 
Graham Electronics 
(317) 634-8202 
Pioneer 
(317) 849-7300 
IOWA 

Cedar Rapids 
Advent Electronics 
(319) 363-0221 
Arrow 

(319) 395-7230 
Bell Industries 
(319)395-0730 
Hamilton/Avnet 
(319) 362-4757 
Schweber 
(319) 373-1417 
KANSAS 
Lenexa 
Arrow 

(913) 541-9542 
Overland Park 
Hamilton/Avnet 
(913)888-8900 
Schweber 
(913)492-2921 


MARYLAND 

Columbia 

Arrow 

(301)995-0003 

Hamilton/Avnet 

(301)995-3500 

Lionex 

(301)964-0040 
Gaithersburg 
Pioneer Washington 
(301)921-0660 
Schweber 
(301)840-5900 
MASSACHUSETTS 
Bedford 
Schweber 
(617)275-5100 
Lexington 
Pioneer Northeast 
(617)861-9200 
Peabody 
Hamilton/Avnet 
(617) 531-7430 
Wilmington 
Lionex 

(617) 657-5170 
Woburn 
Arrow 

(617) 933-8130 
MICHIGAN 
Grand Rapids 
Arrow 

(616) 243-0912 
Hamilton/Avnet 
(616) 243-8805 
R-M Michigan 
(616) 531-9300 
Livonia 

Hamilton/Avnet 

(313) 522-4700 
Pioneer 

(313) 525-1800 
MINNESOTA 

Bloomington 
Hall-Mark 
(612) 854-3223 
Edina 
Arrow 

(612) 830-1800 
Schweber 
(612) 941-5280 
Minnetonka 
Hamilton/Avnet 
(612) 932-0600 
Pioneer 
(612) 935-5444 
MISSOURI 
Earth City 
Hamilton/Avnet 

(314) 344-1200 
Schweber 

(314) 739-0526 

St. Louis 
Arrow 

(314) 567-6888 
NEW HAMPSHIRE 

Manchester 

Arrow 

(603) 668-6968 
Hamilton/Avnet 
(603) 624-9400 
Schweber 
(603) 625-2250 
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NEW JERSEY 

Cherry Hill 
Hamilton/Avnet 
(609)424-0100 
Fairfield 
Arrow 

(201) 575-5300 
Hamilton/Avnet 
(201)575-3390 
Lionex 

(201)227-7960 

Schweber 

(201)227-7880 

Marlton 

Arrow 

(609) 596-8000 
Pine Brook 
Pioneer Northeast 
(201)575-3510 
NEW MEXICO 
Albuquerque 
Alliance Electronics 
(505) 292-3360 
Arrow 

(505) 243-4566 
Bell/Century 
(505) 292-2700 
Hamilton/Avnet 
(505)765-1500 
NEW YORK 
Brookhaven 
Arrow 

(516)924-0700 

Buffalo 

Summit Distributors 
(716) 887-2800 
Fairport 
Pioneer 
(716) 381-7070 
Farmingdale 
Arrow 

(516) 293-6363 
Hauppauge 
Arrow 

(516) 231-1000 
Hamilton/Avnet 
(516) 434-7413 
Lionex 

(516) 273-1660 
Liverpool 
Arrow 

(315) 545-0230 

Melville 

Arrow 

(516) 391-1300 
Rochester 
Arrow 

(716) 427-0300 
Hamilton/Avnet 
(716) 475-9130 
Summit Electronics 
(716) 334-8110 
Ronkonkoma 
Arrow 

(516) 467-1000 
Syracuse 
Hamilton/Avnet 
(315) 437-2641 
Vestal 
Pioneer 
(607) 748-8211 
Westbury 
Hamilton/Avnet 
(516) 997-6868 
Schweber 
(516) 334-7474 


Woodbury 
Pioneer 
(516) 921-8700 
NORTH CAROLINA 
Charlotte 
Pioneer 
(704) 527-8188 
Raleigh 
Arrow 

(919) 876-3132 
Hamilton/Avnet 
(919)878-0810 
Schweber 
(919) 876-0000 
Salem 
Arrow 

(919) 725-8711 
OHIO 
Centerville 
Arrow 

(513)435-5563 
Cleveland 
Hamilton/Avnet 
(216) 831-3500 
Pioneer 
(216)587-3600 
Columbus 
Arrow 

(614) 885-8362 
Dayton 

Bell Industries 
(513) 772-1661 
Hamilton/Avnet 
(513) 439-6700 
Pioneer 

(513) 236-9900 
Schweber 
(513) 439-1800 
Highland Heights 
CAM/OHIO 
(216) 461-4700 
Solon 
Arrow 

(216) 248-3990 
Westerville 
Hamilton/Avnet 
(614) 882-7004 

OKLAHOMA 

Tulsa 

Arrow 

(918) 665-7700 
Quality Components 
(918) 664-8812 
Radio Inc. 

(918) 587-9123 
Schweber 
(918) 622-8000 
OREGON 
Beaverton 
Almac Electronics 
(503) 629-8090 
Lake Oswego 
Anthem Electronics 
(503) 684-2661 
Bell Industries 
(503) 241-4115 
Hamilton/Avnet 
(503) 635-7850 
Tigard 
Arrow 

(503) 684-1690 


PENNSYLVANIA 

Horsham 

Lionex 

(215) 443-5150 
Pioneer 
(215) 674-4000 
Schweber 
(215) 441-0600 
Monroeville 
Arrow 

(412) 856-7000 
Pittsburgh 
CAM/RPC 
(412) 782-3770 
Hamilton/Avnet 
(412) 281-4150 
Pioneer 
(412) 782-2300 
Schweber 
(412) 782-1600 
TEXAS 
Addison 

Quality Components 
(214) 733-4300 
Austin 
Arrow 

(512) 835-4180 

Hamilton/Avnet 

(512) 837-8911 

Pioneer 

(512) 835-4000 

Quality Components 

(512) 835-0220 

Schweber 

(512) 458-8253 

Carrollton 

Arrow 

(214) 380-6464 
Dallas 
Hall-Mark 
(214) 553-4300 
Pioneer 
(214) 386-7300 
Schweber 
(214) 661-5010 
Houston 
Arrow 

(713) 530-4700 
Hamilton/Avnet 
(713) 780-1771 
Pioneer 
(713) 988-5555 
Irving 

Hamilton/Avnet 

(214)659-4151 

Sugarland 

Quality Components 
(713) 491-2255 

UTAH 

Salt Lake City 
Anthem Electronics 
(801)973-8555 
Arrow 

(801)972-0404 
Bell Industries 
(801) 972-6969 
Hamilton/Avnet 
(801)972-4300 


WASHINGTON 

Bellevue 

Almac Electronics 
(206) 643-9992 
Arrow 

(206) 643-4800 
Hamilton/Avnet 
(206) 453-5844 
Redmond 

Anthem Electronics 
(208) 881-0850 
WISCONSIN 
Brookfield 
Arrow 

(414) 792-0150 
Schweber 
(414) 784-9020 
Milwaukee 
Taylor Electric Co. 
(414) 241-4321 
New Berlin 
Hall-Mark 
(414)761-3000 
Hamilton/Avnet 
(414)784-4516 
Waukesha 
Bell Industries 
(414) 547-8879 
CANADA 

Western Provinces 

Calgary 

Hamilton/Avnet 
(403) 230-3586 
Zentronics 
(403) 272-1021 
Edmonton 
Zentronics 
(403) 463-3014 
Richmond 
Zentronics 
(604) 273-5575 
Winnipeg 
Zentronics 
(204) 775-8661 
Eastern Provinces 
Brampton 
Zentronics 
(416) 451-9600 
Doval 
Semad 

(514)636-4614 

Markham 

Semad 

(416) 475-8500 
Missisauga 
Hamilton/Avnet 
(416) 677-7432 
Nepean 

Hamilton/Avnet 
(613) 226-1700 
Ottawa 
Semad 

(613) 729-6145 
Zentronics 
(613) 238-6411 
St. Laurent 
Hamilton/Avnet 
(514) 331-6443 
Zentronics 
(514) 735-5361 
Waterloo 
Zentronics 
(519) 884-5700 
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ALABAMA 

Huntsville 
(205) 533-1730 
ARIZONA 
Temple 
(602) 966-4563 
Phoenix 
(602) 244-0735 
CALIFORNIA 
Santa Clara 
(408) 730-3009 
Roseville 
(916) 969-5577 
Woodland Hills 
(818) 888-2602 
Encino 

(818) 990-4870 
Irvine 

(714) 250-1440 
Santa Ana 
(714) 954-0371 
San Diego 
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COLORADO 
Englewood 
(303) 790-8090 
Aurora 

(303) 360-0955 
CONNECTICUT 
Ridgefield 
(203)431-8182 
FLORIDA 
No. Miami Beach 
(305) 947-0031 
SL Petersburg 
(813) 821-2281 
Orlando 
(305) 629-1720 


GEORGIA 

Atlanta 

(404) 393-2626 
ILLINOIS 
Schaumburg 

(312) 397-8777 
Arlington Heights 

(312) 253-9440 
INDIANA 

Carmel 

(317)843-7160 
Indianapolis 
(317) 545-6441 
Fort Wayne 
(219)484-0722 
IOWA 

Cedar Rapids 
(319) 395-0245 
MARYLAND 
Hanover 
(301)796-8900 
MASSACHUSETTS 
Burlington 
(617) 273-3170 
(617)270-0160 
MICHIGAN 
W. Bloomfield 

(313) 855-0166 
MINNESOTA 

Bloomington 

(612)854-8200 


MISSOURI 

Kansas City 
(816)941-3535 
St. Louis 

(314) 569-3103 
NEW JERSEY 

Paramus 
(201)599-0955 
NEW YORK 
Fairport 
(716)425-1358 
Syracuse 

(315) 463-1248 
Rochester 

(716)461-5252 
Poughkeepsie 
(914) 462-5600 
Melville 
Parallax Sales 
(516)351-1000 
NORTH CAROLINA 
Cary 

(919) 481-4311 
(919) 469-9323 

OHIO 

Highland Heights 
(216)461-0191 
(216) 442-1555 
Dayton 

(513) 435-6886 
(513) 435-0644 
Worthington 
(614) 451-2400 
OREGON 
Beaverton 
(503) 644-0304 
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FL Washington 
(215)643-4910 
TEXAS 
Richardson 
(214) 690-4552 
(214)669-4031 
Austin 

(512) 339-3085 
Houston 
(713) 270-6141 
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WASHINGTON 
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(206) 453-9944 
(206) 454-4600 
WISCONSIN 
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(414) 527-3800 
CANADA 
Mississauga 
(416) 678-2920 
Brampton 
(416)453-9121 
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(514) 636-8525 
Nepean 
(613) 596-0411 
PUERTO RICO 
Puerto Nuevo 
(809)792-9110 
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Telex: 527 649 

National Semiconductor (UK) Ltd. 
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Ave Charles Quint 545 
8-1080 Bruxelles 
Belgium 
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Pasilanraitio 6C 
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Tel: (90) 14 03 44 
Telex: 124854 
NS Japan Ltd. 
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Tokyo 171, Japan 
Tel: (03) 988-2131 
Fax:011-81-3-988-1700 
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Hong Kong Ltd. 
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Tel: 3-7231290 
Tel: 852 3-7243645 
Cable: NSSEAMKTG 
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National Semiconductor (PTE), 

Ltd. 
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National Semiconductor (Far East) 
Ltd. 

Taiwan Branch 
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Cable: NSTW TAIPEI 
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